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2008 OGJ O.-K/Olu aOOfTV.OirjlflWC^CIO-rtJCOIg'nl--^ (78. SVaflLonij'U©l) 

<nii<uxu8^<tAs>pj fijoeiyd <mr«wrv5l <n><oa8rri5 IINSAJ 

aiajoaT) jjjtj <vi^m3m«a>r3nnkwj} n»jcraa»Q gm}<33>l®knroitf. INSA n;os 
»yjOi^flxno(alai«m oiai>vD<ruffl ->#o. all » s-rnlafriykTryjo 
ooynSigniai aJDg>6Tnnmnlm]Ba ffirnVaK/xxrufl frooi>druj mirtAol^o^rmiufl 

<n>ofl ^toIo ^AaiKi»rQ .1 a;<n>; rtrooaS <**>ajl©& ^.'UOat.'iDivafD^Dmn 
fnxynjool^ocoi. INSAaxjos ^»^laio m^milcJl <*50-^iDrA»d»»8jSvs «x/> 
1 ajjnflAOGj uwmiL«i&w>oo«eo)olaj skdj 8-xidivijq*3 

iwnno Oail^si^ojxTi r>j)omx)^ 

~<®.j§ldfcei>fi tm^4v8rail4»ioana>o u^ooofio e<j5n<ysjrwj>l 

si^siosrii aian)lajDrnjio'l^iD(T 5 aJQla sioj nj;a\ 3 « 3 >.o> 

o®(moixiilo;(n7; (t»o>inrarj>li><^ mWoiooo. 

</W<li;.<7>**<iraK3;SK» fir-mj-iWOTOS^j 

fl(TT)^4>aHi aJ(flfy4Ud(«»2oyarAio «oi*aooi 40 a;aV6.;>ej uoooviroiewi 

IBJftS CT>gOOO.flOl. aju ©Gn<36>a*3>S^l6>r$ olcnl aftjMlAaloao 

srB nj)j*rg. c*^a>ul rooltrmjlAjafi omDmxSJ 
rruott>T>o»i5>Oifioo2CBD«n l l opio*o^ito16>pi 
( ueflo- omO:OTru;oa’DA>o«>Tii c<Tran«3 tnxaaxno 
omslca eoo>iai oMa>$i<o>®a3>o©ii»ao 

fiultoi^s^sirjjl. om4oa>iwKo1 <\ja*/*TT>lAjrf) ar*KD<o3 
©fruoswxnjgVoVsJ svico^p «T\iD>no*Brovaifi 6»«nv» 

06irwis 4 '«>6>iy§ IFRS) </»3rruL©>W6*n»m<D36m. 

!TO«A.aicoawnxKD> «©j m/ioanwa ojyin rnlexal 
ClOtnj OSKTX»4 CTVlSlJ O0T>:OTllbXt) <Ji\*si gX/SOiaJS} 
oilaiKiTOijo eixnj<i»j{2>s<0*> ^o\2oei i o 




srcnlocj moiUvnoa; wo aA»»A®«oril avdom ©afjftAOj 

traoafl sfl^n <nx>oo«43ra>V5i amcvixnn) *»©3iHajhz>s€TOW)l®j 

rr>i aJT) am§a n»ci}AOfiM3rj» aHAOWolwo ©«<u>eJW» iw4^oa»«ao^<d> 
OgtfeOCOfl Ak.ni3«nlVgiJ o1Vtd;qq cgty^Aaoi irt3(riJtani^iA»©AmDcni ®}*J1 
fX)o mxj-if'ml, ml®mo»l c**aj©s iwlan5©<9*i3S<«5 <n»uioi!M>»>» 6>si&o 
©om^jtaB A*re;*j1Sl<y 6XBg)i»J0XU> nvjayoDaij n^anloirajos a*j®j 
ao 5 <rffc5oi)i>Dl»j2ft INSA <xkwt» ApoMi> ©ooyotoej r.^g^ar^ 

cr.iao(Tva> ^*aajlcr»V»Wirf>.<T>^» mreflo well, ©any* mMol©o<ao<» 
*j©i<^Aa>srn*»al*j3sl(i»}©s oolTj3-Jli»oa> aft^o-rv>o>so<ul njyrolajfc'© 
<moroailoJ^ i >rQ.jo &05si^j&;©ol Ai60©*J>, WKiflAttMqo ©doIuoocoi 
0Ai3<a <r*n>l®>fs<>n)<T>jo aj^dofu;onwl^a3a» aul.ru>!. ««©>3m>omll. 
AJorxrfdod q^liJWx^ ©i$mlr^Affl©B>oomj» r iftaoa^WS. oiljoji**m>l 
uxi.'xti r&xicu'i aCQgloog j^»i earn a anoamv •oIida. oeruidV. *j©Vrtii51®1 
i©Dm 3 ^.nneOTicnDii» a»T>to 5 an-ndojxA <nj 3 UXK*iT>A©:K>:><» oospjaaj 
«ao>Afto;Qoi6TBlq>;gp *j3d^lsmld<a&:>aT>3ra>lrcd eon! onurf»4 

r^ymlaMojfivs c **a;Ao5 A^sl e*yfl OfcniAOo^s AlolaS 

ri>»loi1ci<T>o ofnsaoJ mj a aoa»p> 

raea "j -o amls>ni a-via «D< 9 ©;§©ro)l< 3 J j>(/ 8 ©-^s;aTU>Dfl 5 A*<l»>T 5 *y>i 3 >l' 3 i 

r^oymWi mmi\<aotS9 ^©InnadiinoiajsnJ. 

rtfL<3>1«a»g>>s >i))jj)> Ajoam 
O'BCilBf 

“•sDOilos mazijos ajcnloiDuoDcrui.® 
j%w*( 5’‘ r^)rm3'i>1© ( ;rm^ ^LaJO^mj^ 

»/)0<uJi/>leA©!$ QaJOOi® aDoinnioari 
toJiRKrv©) cn®n»<^3frCLro»a^ttto<o(l 

©jiro ©r>j)© 3 ruanl Ao^oom-jos a-via 

gxo 4 ©*jsj©»a»T 5 *x/>£<u 

<©a©8 g/A4>3AKWJ)D€rrt Ulavati's daugh- 
ters aii)fn> t*i(©mx3Kc/xnoo lAmilnulAi 
maxaxti. ioo ©any* aicolcno^yrtt©) 

b»d>o;os raiynjicmwnjyo a*/xo§-«r>gia:>firi ^TO©>Vsi mlmola^Bfia'- 
©d raj©3*b3a>1'vWJ>io rolcjmVmlojan cra3rr\^a>©o</><!Tnfi 

tuxtjvj nj£<0B»1i&j(/i «*crili^jl^tJ3(rt AOlm-violii/oao msiwnl aftwcol^ 
<wvr»3 23ar>l, Affleo ©mjoo^osml -»$rml .r»*/xa*ji«nU.nj6*s a**©; 
Aod gotoajsjanro'iJ 4B>6anon mjnrxKnliyafi. 
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rnlsjcmjoni. rq»na>;oA3fiTK>in5 40 aooavLtTD&^itijOS 

E-d rnx^Va njnrt <n>t 45 >W>eaoi<wo Aosrr^rmfrf' *$><w>i€>A 0 «ni f&v 
4G©3 70 O-vlOJo mmlaWfegOaUgJ? 1-UU>3<T> A3©at1o <3n«tt>!>eK3ntf 

rh>C®>lAyfl»«S f»ai]8all04)fiMTOl nirmto^rm as; (OB' *j®1ji*3>1a<j 8 a>orm 
coosrrt. m5yurtA</5, art^anaad rqyonl mJciAjlcijjjgi aj;a©>cjA<j5 mlo 

COJQOOS (IMJM UxJ3nJiB>©0-»iai>«>1frt C»<T>i0Ctt0 0^230 TJVj^^DITXXja 

rroaK^Ai m©aqAsma>^e«j a^rnxKQite;^ fl*vro6>ann raxai-vniOBito^ 
s-vioro^at^oan. wrcito>aij3 ‘vJj«;'«bei2Uttoil‘3>>TJjo C'vWjiejaO'OlojaD 
fT\K»i'U3<TO>kji cca^rm aiDanl/aid^ranglBS «crts>iij§ ai^rojaoo ailej 
chSi*3>^Ao8^2^L<tJ^oa garwj>oJl3i3«iD(n>o o<n*xi4 <»oi<n»©o ewl^jl 

©i(TT)jQQj g^D <T)^(Tl-^dfl*rt30>kt>20aOCJi<> OOOCh^CVWnlong »3m!(MX:OIDA 
c^nww ;^jcaiaoa>o eielitwoafl AoVnaoTnl Q^©oos^reViKn^Ojm>i. 

&$nixicwnj cnydaiAoi^ojci laViSaiVni aaroocn^yno 
Aomica3«>»it> az&o o«nx>Ot>oo*rr»W5 [/>iot»x»>o 
mlo^KUl^fi aawfliwJ fntfDoa>oBw»>TiD(ai mxd mil 
ail.®3amo6n5: ~r^>orft uooofl 6 ^ mt 6 a,i 

glA</i «e^ c»uoaju&rr>o mnsSADai gaqutf A>jm 1 ^" 
r.g)fTT)3bTT)(srjr^oo aioi»w>(tf? oJ3(/TJ33«r»u1<aojO(©<Ai 
®3tn5 A2iPJOfO «©i r»*>d^S)©So OJ^OdomlCBOOTl 
L<vi am 001 * 41 ^ 3*15 njnuijnOo ©igaosori. a©6i 
rul'ilrtWOej'Wi O)<5»0^ AflrjJ ©43>gl b1a>] ACOJO 

CAoi.CTuVu3f4 <TU(d<^eo*A>OGi®V^<rjlrrt *Hn®aj fuil 
A©mjC2O^QjA<i>i0 6iarti©)| a.3v>^e©3ai ©kjoo 
6)gjm>2 i3iVo]*3cnld©;Acoio oiD^pmVu *i©lzliTnlAj5d©jbM«3>too c*j3©3 
s;aotjo ©a«i©)^6>A34niJ3«rrt .\®©>3rt>io rixT)V?>xx>>>mj |©t PW3 > 4 A6jm> 

aii©ir«<3a>l'viffl»io ailciaiVm oo3mji©>ao»>Aflmii ?rooO)lA3^y» *ilsl*fi 
n»pl®M3> ema^os alsob mml-ovo^AftS <vPlA>^V»yol ©art 

ADew aorilollalAO^To; «a*ma©i>jnu®l»j gem ®Tn c \i»kj4 

nJ©0;01AMCrB03ga Ticnla>3</33mji.o> 

e*aoi©;*nl\ ©«B»i<»l«33 ^©Acaioa 
ooomJco>B6i3>oV^ moojlnjfl «©oo3 m\«>1 
aaoerd *®(to©»»ri 8 majAfi ^I'S^/no-o^o 

•T*ir^J0.11«8©3O- 

•\jj<TCfi 5 >Ao nnf 3 «oiarn; 2 fl ajj®«)ei n^&Q 
S;i3Bii3»Vn;aoivaio oTPaai <w5*gcxvvi^8ato 

©»©>1©3 ©j*ja 1. ©<?) ml <3>Ao 

nxlsi 6 KT\yri ©angorojo ©©> 1001^03 eaten* 
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ijlumenKd araaSflQOOtyo oaiK). ©noaaixaaolfixr) eitlajufl fl©j 

aarx***/^ o artuvTTKUOion «j*yri a« 2 «>J<tt> 2 . «fc*Wa» swb 2 <'*©<a> 6 in 
90 CDH gym^aslaS wlafl«©© 2 <ro «») <wo©o«clnu1a\)l(£fMn5 AOiOcfl 
o^oorflUMmyi mxariSmi rcs^Afllartjl aj}crC<OTA«w©fi a^.4r*iAao 
,*> 2 rrr>njrtaS ascohx^ OTiroax/yiijo (rui^wSafUjron 1 *j\nrilc 0 >osn>o 1 ©>l 
^©O CTU-vDOJXlajlOJcm^. aA.fl>1dSffli.TrV»3>l©a30D>io 
aul 6 »©(Tufn 1 ©nj}Mjo iijannei AcanB ^Bqcroocs 
ai;mj( 0 >d>>o ©0T>»«3>m2i3rf»3o 
oHoalojrmj. ai^m5c3><a>o ^fjOTlcmjygoao.aaicm 
tirfkcS n^vn^ o^ BB "> i®> crojoerto aJoValotfO^fJ ffiT) 
.»jj<t\j«i>ao aj^o^JAB3f»1 oioOl<tK>©' i |S 2 A:no©fiT> 
®» 1 «t»i :iMi7>1rr>|22 Aoacmo aoidoo^ 
ruiflnimknBxa 3»a«5>©an©1(B>1 w©ar>:o^i&lnrt< 0 Q]o. 




JKKTUCOTB6rD6K)«0©iOl^i «m«J022©S JXn^lQljBQ ©BJ aK&Vti afl(.13» 
a;tr*S QfkftOQ*zoa» ,-»ijooaeio«a,fl»a«38 rnkxmgpo ^ral-oa^m 

uweiAgteej csweAASl^ aj*!**! Aitojan ogA&xn&rojrfl^dl 
aJO<eat c*xxnj^a5>p#©a>^^»^o aqj am;i*j\o©o^3fiei njei©>©o <tu»«3oj 
oilaao^Honj n;6TK. grulBS (rt3fl\5i©>ewro»Qj©s 
n\jo83fii(r>48.©fi^©io1^ aA<A<3lAtfl«0}<mocSK> 

©S3r^» nrrarua^oB wlaJlaxiawl^ojJ ei^iailiiOo 
<&]9l 31«3JU»0O>0Srrt ©03(1) r*»»lt.0TJBlojl3ld>D;; 

rm(rfl. Ajsidsocifiwcn) o®»o>»*tej^o ©amjeni 
aocaro <A)0ff>5t45»®ou'06»3v<ed i^JO<iiobWiB3(i8 
^OajaamaojgldKfir OBO&O 
m*Dmlu.lT>03» ©BU^3rOtf>0(TTO a>3a<nno 
ml uil ct»OB' ©a jaacao? <m>ai b;©s 
nlaJtoo ruc&«T><**nj8®3<Q» 
amom<s»o J2 >pau 4 aajdan; 

®mai©'C»sj«»oor^§CT>3 

rcraaialoJ 
•ilcid aoUcjiao® 
o4)^i«c>l<»la2nT>j. 

»j1ok5<i» 3j\C9)QxKn 
®le)DfQi'l©2at»2 w»a4ai 
©iO. aynVojO oilfi*i«B© 
a^t 5 oaoo§3«ft«sHnw»©; 

ao 5 <»>3>lamc/io ©osIadj 


m>(0)lGmx1©2<Tr>2 a-owjao. «oo©3®2<b«j>©j©sco2o cr\>«omanoo&<A*m 
&;6»s miAinjo«B02fma>lmoi»l avmjAoaoa* ai^aOT^mj^Tteanui 

CAj*7ro»l§2«r6. 

go-o -vijmkoAo jJo^VflicijD arfkriksteqo tfUtnihfclA©! ^cttk^wos 3<^>. 
a;s;ib>©8 iojuJOOo eriUoimxijtfrTxxifl aPMDjM aolmtyoi njofl^AOi 
au'DaauaocDl au^OTiaaonaiS 6» > rg-mn^ ^ nug^o ©n*4nita3 e*e^ao^o 
tmoaatf cDle^aomly g<viGOi»ArT\>®1®>lorD3S iruo<5n<a.a3ci> 

ovnico>26nj. n$oo nj>Da<T\)Vno©an gyo r»jjm5©»«a»o a$ mcro^ni «3r * i 
AgleijQ Qja^aoAioam^ crorA ©"> f MJfTtf®>A®«ja> 

caVaS mjofXKBl^ o®©-t$ /vinflml (tu^chIomxxicm.jo aenxA nQVjOfcKtyjlO 
h>oH^yo ooiolaj, cruf^>laj (twym; < koo s*\ 21 x 0 asftoou* o»kiQ^uftl^nj>m> 
Loll® g/lojcioiojsj a)3>> (mAaflraro 

A^QlP^ltnOT <3©«»©I^SJC»3>0€«3) OJ^. 


aiyynihf 

*i*k (JSJ»n*3 7, 7009 
Sy-aavtoi : orv iiKkoysQgmsil.com 
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(315(5(33(11)1(3 

c9,j (5 consul 

(1808-1877) 


OIBOO »n®’.»wo ©<w>jAi>:><8 aouaoa rw-frfcxn/W Aidcm^Bil n^m 
QoJ(5 QA§Vski>03n>lsii';E2j. cou»i>aij£6XJ3>m3(D» 22 v fc©©Ofl 8 *jyiS«l 
<tiV®o3«t\ qoxqusI omiocxvTuptoloej ©ocaQ» njn&rol 6M3K»6nn)s;^o 
o-y§ nay^orom sTKO^oond ^>ot> OKrttojOS) ®»<o*lej]c ^jo^Q^irfw 
1841 €W& 21 (TXWrt <TO0qa.'*> QOOWA ©(TVOOOmifltoVjOMxS 

bK3>osi6nin)s;-»®^s^(rnd$. ctosjotiwwdI ©T> «i*\r>j®c.7>l<ftfi «wxflao < no 
<mdl uuuorrito) c/«d»o> i«:xrti yn> corn crxvu' >$<tC 

B »W# <n>0«rtUQJ<roOlto n 

arrai^TirtoGi fl®ai®jos 
^sVd nn^mSi^a^anjd om 
aiuMf ai^uijcriVa. towb 
06 C31^ai OOj ®o <TXl 0T>j. 
•2»xfl g]o^re;o a^m^tojo 
moAcuo AjO'tf d»’»m-T)l 
»nxS rj%TilA).»jei’Acrf b^i 
ajjco^sfflei «ro<B>iOamiei 
aOUXKT)a«Gl(TVi GWijjeWJSJ 

m m)l m jo ml aj toil -Jl®lnl 
D^oaiai204)6)i<Tnn>l(n;i20(a(l 
•nui CtSQUfAOnti, ©rvoiVrioru 
ajoQieiAcd cr^QD^vilojj. 
O®io/)S1 L^§1nftljA3<4«0d 
61Q<X»<M> ailc»0DQJ®3<X* 


©fl»jo©o«io a;*jruofl ajlmLOoWotnoall^c^D. a»anii» 
^odo;os a\)ftf»si>o '»cn i ioajuoii&D5»l©jcm;. oryi,\»ao«»d» ox>SlniT> 
«d©;rilj ^o3»a4rfw tm&unyitXB a!Vii©*«rwJ ro®S*o<n;g>B cwotiVoo; 
aajWKVooHrf <*>0*4 a^o^^ooom tfvjccaotyrno^SiOwVWoi^. 'viVmlg 
t*o/l3^ait»»>!S aiV»^^*u<xw8r>o4 <Tu/2»<x*«fl©}*,®jo ©aft^BODO® cojamjrsi 
CttOOJo eMrmW)QrtjteOg>0^a>^dOQ'>ll>^ n*alcoTcA^ld»JrfM>JO Oa«Jl3>;. 
cm&m e?3 niQaijrnlAoilfi^oepmxruLiTwyoo ©TJ»i<9Qo®2®s amc^l®3 
onuDlacoiouxooVkK^ «ny^aJ<wj>}Aufl <vio<a»oano <TUr^oT>*0*2o-»l 



i©»^ijmi 4 *rfl<E»;o s ajs^ouawiV) <>8«)oa©oej®ocBl (.fimTslriMj 
rf),^)^)5 A^mWjijflTXTtoaoflsnsVd -.itikogVouxj nw%®rt«K# 
artoaifC^ajbmyaliajcTnj. o»c'}^>(ora>W>a!} AA.3voiaotvn>o oeixuWl 
(nqgtBaoafl (aioaclco) av;oplnej A^®aa»l<tooar>c®OGj®k38 
6>*xrito>;a«kK>an)}. aflmrtS i<nil§1'*f24»o4. aJinril 
avnoo’ *^»pS mliflaiDfrouwej -00131^011 cnlaxmil maagAMMBKft 
osnjjoowu^lopnatf ojlgla^. «gwd»opxBi3S no «a£ 

iKvan>sWjJ aiuaaotol^pfciVi <d.£jejjd&»ud ml3al»jlfB)m>nt. <»jc«wu, 
(rvx3tiao«io rylajjejWrtnoomjgg frvooo«wn>^«jteii>n4 aran^ajns 
no«aA ®>sl gloq*oo «»enn<T)CT^!8lo<fln<oo6n5 3*»njo(9 

ooidtf n*oSa®®o»l!T>i >uA®a>:al a*»|©3 (TjVSaonrxaoIrrt rrocn; 
OOOK^aoari n®m>axj .o.omicwftlcQ'C^. <r>gi «1'itaijro 

i/vi®ilo®ou>tf>«<ml<tt;a;22 aontfffi®oiao<«©o<A 

aonaTxnV i3*Kiir3dW omr^eioatf. rtwnmnm. oa»4»j«msl®;os 
ei*^o>®oej}o aAai/lujooo ^6rol^>:>o;®s cTuom>1a>^(WJ>oeijo 
raraiDjt/ijnnloiaocala’rTD usruoonnu '.*ni1§1'A*}<e>ooj®5 »j®j^ 
a,a^o>14aD6iT»oa.Li»«inSkiJ noTxxnl oAa(tv 1«0 qo<t>o®o« 1^. 
wniooonbcoios &v artAomjo a;<Sc<tu 5«1 Ajsjocnxwwloo^ 

a-.i(njo 6wj.T»j*rs>i<j QiAuiUM); an aftri ffisara^'nrol 


^ajW^^GJiAgjoJS frviO'00<A) aj^>vW-B0caViirij)\5frn 19-00 (T>ifto 
cratong <*jfjpei§o»VlejoOT$. mxnf&eoKO'.KjJ «*;<4cmi€»Vn>;6>s 
«<T)(T)o. -vlQidftJ Ai^Otn^Wto-OS 3»lS^viiaio 'd.^fS&ttlV&iMTO «<*/! 

<ao>o<Dil®jcm1^j. aoU} 3^-ii>n^cn>«ng;ffls OTjail'aiAosnxoroloD 

<afl<a;aT>j «iB«>ofBB»oam>liDon<o* *maiirj->fv. I HP a^aflax/Wto 
0)*&Zl*J,b>4hQ«J« a&ru bV^glajl^ TOGT1JI3] AlfllXM 

■^Af^jl-y tfajrrteiooaj «^ux>oocD^<TO®ro1<jej<»4 t)TWUo a*iu; 
n gnjcai^lajj. gDCD^foYti mV&zliij rnyuloj) 

«.wflfTxw>T®i<*T>i ca*rf. t«33-*34 a^oouSbI ffio^)«BV3fcT)Vrrt no; 
10 HP n^j®3 r^j)oJwVii mos»»’c9*<Dt;o 'g>n3<uyrfi' ag)tfn; c^JQjan 

OO; OaiOjA^jGlVTjS '»GISliyl^O;A®;o ©aJT»®>J. OnOtTO'Ud^lo 
nnt>TD "sxirj^o arroac/ioarS AtjoJ n>VdaD6my8DCKBl®8 -wrxi) 
mioSoDOO^ <T)ta»2fl<Mvy§; «®>;dJo<T\;S»1 snonj a/l§V?>J 
no; ©ajoVa ovi«e»3®i oio^^oej (oC'nsmrfl) a^fOoil^ajan;. 
C^d (ic*^iot»0GKQiV)3 rtwog^oo rf*>o«l®;fnj;6Kao<n£ 

®^ru^^aj2S Oa>r>lcD 50 ®>;ao} a)Wail^o;<d> ai®iV>o<ol®;m>; 


<»s)<ao>o»B)l .'TOaij-kOo a(T>§o ooAaioTj/aV ^omjjajU'O'O 
^>w>lrf«oaj;oT> nilfi<«>j«fc©i©s cTjMlaomi'OKnIejDfirrt. 

1834 TSj ®K>G>iX>0 OOmiOl/rjaTflQIjfiJJ (TVIflUlO snio^oajlo^o 
•xj^wr>o§®iGrtejjo iT/^OfTV ©«cj$;a</$ gi^jGuiOtfflaj; (0>;s»aril 

<>®oo owaKruVnon®) omooOfliwJloS aiiO);.®)oi»1 
oj)oAr^;lrjirj)^nS ©niijyty.uSteS l'v«a3>oyAAU»o<n3LiTOo a>o1 
a^DB^TTKDVrt (¥DC^a!>^TO>V^ *A»ST>3 WOOilOS ®DC1 

nf><TO>Vrt rr>oiAnijj5'rt i®oa>3;a><e>o® < i«n3yS. 

^iacoi^ls^o qa<x1*sxb 3 <®o<ruL®iaJV«iro 

tfTOOS iWd«i«TUlryldi»;rf). ad)fTD aj;®tfj>e>:oo6nV 2^rr>;oni-<i 
6an<^no;o<AVA*3 o»>af}^oo oooGJo3 oovooom^l no^ gto^j 

tr»f1oej ®o)ooT5-oonvJru)<^' oomiooofl n®>®n«raois;4«>n^. 


o»ei«\jAocj®«j>Vn;cyt)*ajo ar^8co\j5efl aoj o*iSrdto o»ic>oi 

'♦H^oooJ «n%o;aDmT>j) A^jCi;Ao6 nosl<o®Do6 g^joo>ou>1<tt4»^TT> mloorul 

aHcimssriB}® 5 ®ot/inom rt*pai;o jvijotIu r^»l<da'A -^irm 

®ioir^®;m); gyo ooioxo^ns gor}ui»io. gj'O <ooi®K04«i cm<)'>too ®>or^ 
n>®laO©A«>Oa»}0 fl^o OAOSTMjC^IOaj^ailjaKOiail teO®6ITV> -vio^n^ 
«fcu8 ®xgiooo<9oVn» wdtmo ®>.(5>oa ofl»m (T>1'3n>xruj < «>o<JKno 
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<nilB;aDj raoeq-ito. aafcud d®x» <o.ooifimalraa Ajdflcn^Bil 003 otIaotto 
aioaaiioiajs^lwaonoifTn^. nwiSmil OiXi^iDOxS aj®<ni®3</) oiaoio 
oOftro) O-OTO^jl UX)1<«W4»flJ> (T)&<eo/TTMT>;o agjo araoiafHotroW (BBouiU 
oi. f»30ft £■?> ®3iim®4»lsrOkoS cmiWsooS fl^ja«1oei 

aa> nctdeioanjf aoaqI o<odo)OwVjJ roo»>sj<d»>ti «wx»r}*u)o *A*ar>l 

<!»<S>rySJA<D}<in93CWl. 

(■Kites aa§©r> -oorr«.ina^eijo lo»u 3 ockt) trmgl pijo ^cfowjsV^rnjjbXii 
B>1fiijo ejsmrd (TK^ofivwiv^o’ol^ a.j<4c<rvsa«WaS aieilT> aote^panjo 
gsnonlajmflg. GjatifTfleei ©o«Ato nx)sn>ornl^23aTx»oci. atnooasni 
ialpim«^i1e><T) cido utfwilsj aig*» mleinooo ^oawoKrt>osro'mDa>l 
tojrmj nBcqnnaroVlocfl anglcajnjvj o^n»>)«>am>k)ei <K>yuijAs;®>n1 
O)D©®*^0 ©ijgjooiKXd cjaxmVd ADOT>;nixifi •oiVfl.^o nQanflnOta) 
aoa»* aoxvDjAgootrocn^o OBOcy^o ail flfftudl<0©i<0»(D JCTBHlfl 

oJ)'T3>dcd-dbijo ©oiosloS-ooaoajl amooBjaausofl .Oij<&a<ruSttlf'Oj©9 
axx^^TK «Tuanftuoa>o aiolVr* al>«i»ao(i>toyn>j g^ coo».©)ai*eo>scalra3 
f»<ji|aao 09§©o <n>o'’eism.e.glro3 aroourwio <roA®>al^. 

A^Ti^Vj^rAKii «coc <niVaiV& ofttoflmlasrtatiaS OMtyifto m om»o 
cnflottuftamfl. CMUOCtfXivgl a>u5 nBjajf miawikn). (cnd§1r*i 

-*>acnxxruksra'flicT5 cr-icxA al <HMUi«Mfcrtioa<$’ ®>»i5 crucvxtkru n®m>l 
<nx>*ei&mAgVy;o •worVxDo cmsT 

cxK\an*»,*k«rn ■fate*. nfjmika Aj<5om>6*fl oaiixxxnjfDlVaJ aa&jr.oo 
0»3PJls»aiai<i3>lOi<n> nftMtsoi ary^ AO'THrBOknitoS a/li»r5 <4ja6«l 
(dIsjodoI crikaa) cdkij 3 tal I’uapVzoio© 600 3;iJ<ODt£»*®^ar)} aJlntf mj>o5ol 
o)>i»o;gjs ytxtwfio. «wozn AOiKTftD-’fld ara<Tvl($njf oiiVakuri ^an <ntei 
cnlaS arcc^-ocrolfri iael ariKBKnaBterQ o^^as<aa>»l 

o^on; 

1841-ao ffio^rokji cox>i(TuldK>jmi AaejonPDfltf <»oi}f\rv) o<ij®joa§ 
dODWOfi orrv)06)i><rop'VBl6*€i OrvCOPD aQrofl ©0)®o»>iDO>s;.B»6Vvj§a>. gDo<£] 
ortoci njgoo tn>ixu1o>gj?m aitej aj^<e«>lAfioai'i miroa>030XH5 
on^fv'vwnlooij c^Jd5 aiVSorjool^ fpveln* <a*n8;c^io ^ilaoA-Kxuoito 
fi}cti(^l^;<ua5 sio-u: cn>laJlo3 -xjjofJwlrolautfaxilorfl fi»a>i«Kb 
mjcomaijo 2 #>tf>eryA a^^lTOiOA/nKoVi^s ©•jn»<3aona cmnomaijo 
oropjf^WjAfojsnrwjl. onaqarKooteflj} o^n6 crifcfa i}tP>1 y m oVrt e©9(4, 

<vflar>>£ <*yy&?& ©m>D©8xrogko£©s irouij d>.i»-vi n ail cola ci<e£ 6>3>^ObTTro» 

sj*o©^sjA<!ai®j«raocal. 


32 cm LrvMxriicjKxxB 1 aoom3L«o'p*«TO;os avo^cism <4>rr> micjalaoiTrt 
onaratf om>oos>a^1 aidrtkac^sifirwft. aio <*ai 

a»?^j^r»ooA6iuaVTJi ^3»Dl®^ai)l§j mufkofl. cs*s903£*>on> <narilii>ajralejjo 
rrooo^crnl^ailiiCBlpjio f»ywi3afxaiaaa»o'ao ‘a«>1aA*OT>oiTOH6* 'vkaco' 
(Fxpefimenl.il philosophy) -orolac^ ai^«a>^<rti3>ca3Q i^.gla5 ^ralBODiom 
«2&ftQJ909 CJtyn a3(T>i«ttO«J6)9 Q4>1 

^ay^eh^skwxoto^rmj cosazoi omKMM>a\j^1. ©•?> r«*a»V>i cn^ cn>®l ^ l h>jo 
cnjUKDOO nflKtSsflailcOKft, <&yrv'jv) a®rm1 mlcjAglcjoajilOl 

^octtvj anou-zi ®rrjo®6xru^1 cT)3fflml(5o<HJDo 6>«xd(0Md. 



^xfto<ruSw»rQ(js»s aoowd sxtwoexrotf n*y>*n«o>x» ONAfrOXtyo oraal 
<t>3CTO ooj aviAooianooazl (roaicaoTtolajj. obo 5 morj^norolsK^ 
CAia>^7iO)T>Oi£OJ£u^,gloGj om§4i»fc>aM>xm^o <njixu1ml4W>iA!»ja8yQ'1 
ffin orn^o o 3 uo aixm'Uft.s^oi ->afiyo>».laQo covaaoiVd -»>o)lflooica1mjo 
»aPBl©aj3rTT>;ial§j. »4i i ert omoq^n© wnzx»8>aiKn>tefl anVsl®^ 

ot);acojo Amxnto'BS *A*d o®fn 
WlmlcOODOjI aJi^OGJ \Jl<r&4Ql 
a><Ojo 6>oJ(rii!J»). »>CX» l J^C0i33|i>S 
gloi oVlcoal o)o»3 oj; cm 
'3^.1^000 o)i»j(olco<n3coilo;(mj 
fORogano. aoj ±SUn myro\<jy$. 
<D0€) COiCOOaJ^ofi Gocxtox^ 

a» s. *oo cojooXki^ ^yrifwVnl 
coxiaDOji) &sm>alp>cS aflcSaooio 
d«n;n. mo a>cqcra1iDfi)o>3«1 
eojJlAod oaioo 

srr5 o*>ci3«f»ororta) ( a 1 ) 
'4V& o«oejl Oaiocnl 

ojotjcj*. OA3Cg3 
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OTlTjoi e®uK>rulACfpS c»»jojajje>A®w>lT»l©jm> o*w>>*>att oas-yrt 

o^rm a*.< 3 V 3 o>Vrt ©n ofloacno <8>1o® ajaJl^jlfcj'Tril^ A}< 3 orrv>£«lcaj©s 

aflmia(T) 6 »mro>^OjOlaj <a.«fto o4)f;<w1;D>3fi ©.Aj4B»3®ao«rrt. 

"00500 ©o^ 1 <-ajj<e. 3 <fl o*» 3 fljl 6 »(kifg(ifm acnooocni <^ 1 o nca^isol 
Gnppijftpi a®j cntfXMKTwwroVoS, 7o&jxrfttoryj>3nyj& (TxoSaoo)^ 

*»oi©© fT>1(0h0a)1<3O3<r>;a;flip aiji^ej. 0 ©] 0 * 51 } ool coo o> - mootA 
nfHjn>xoip>o ofla^oau micro rr>;2P 0103, ajjio 3 '»i 1 riwioaux*i w aJcruo»,j«> 
aj)fc®>ej aoen/vnaocol (nlffloMriloooa^fifl <d>o®i©Aia®t «ndroiixAoo) 
6 T*Kfce.jo«o >DCTT) apo^oroVoi tryvx&ji&S) i3^uo©.<t»;.nS.“ 

nKJrfHb A^flOOV^Ol OBDPjloOllM OlHscOlo 00«®.ajnfl40JA<WSVTO 

fciiracn;. 18 * 9-00 cBxs^nna Tuxsaolao mxivSuslfBa^ca^o aaiPosau 
a*toej aCOrfhsrtViiloe^ofi <vxa*eomi ffli ©rx4 yiK.o3>OB3 ud ©maoaso* 
s^jaoijo rwvaiweiarfl oco^v-oo mjcTwfluDloswnte'Boax aroca 

riWvfl A^oouornWi «®; araot/»o ^torrvSOlconos <tv(txSutkt>o< 3«C' 
e»jolaj ®i»q} ^oi3?,lvo' ol^j'a>.ylo6 TiT-uz> 1 dio;m)jbrK. gyu ailajoan 
r3w>l®4inlanjo mdooetarfi rmoairH^a^oofia^i ©aa»i«a©3«>©©©io1<gi 
6n*>®Vaj<Tn oIUi\«jw»:x© up®irroi6>6>g.ai>’olaJ <T>7.j«f*5 acTx^lco«»^ 

imaajcjorji tjj/t&Bg t ’a)s mis mirtidLohMj&TJarflla mTc.i 
i/)txH9;os ah;§<VK» 1 (X 1 <nlQ<i 1 •th*eft<u*&i earto^fkiMOl^J « io 
ItfvS -,tri<Tvl-B>;2 ] '6ntja'h}} rro; aoj rwjnOj &jas 

msj&wtbjeux# omovxjQXJS^ifj ?o 

awo*o;r7r>; to&>jS mxa<ja£ ch£r&a^pj 3 othto-o ami 
wsrloo rjr$-oja,liK>;m7 tyyyjtei mxxoo 
oan nmjctHi&oaofiaei *f>va.jsl i jlola**T} 3 m; 0 j>mJvi 
*&vfax>X9; <xJ}aanS rmirja^y; (Dtoj 

'ULQfUlDXO rrv l^i/y^ojxho; tj>;. o/goo ioorni^yal u*$n1 
aojm) avhyi.'to! f&>i2&j9 tr»6m<;8J0S3<ifjjh;<rrf rwi/tos 
‘TvonViri&ao&tojtm Myffifxitowjo onoeei */wojo 
a^ituav av§ojo a,<r1ajjoa,36ne1ojanj. a; 5 orol-tf 
Oifl&>Qtfiialm1«J)6>C3fSl4K>}Oli] ®»TViA®aa© nJ£J «AJ®J 
angjo mlottilxg (tjxmj. awmas^pmoio m@ao h& joo 
mjdryo ©«/ ^jcmnhjmjcs rmo-uoaci maa.^noenKjtoi 
av o awdlajm] o naa^ftno iXD&JB§’<TS<V)JarT)M>Dv5 2 l<&aj 
rn&oZ€j &yati*)a5. vtl<o>i£o <nwru&> »ru <mm>^3<xt. vVj)l 
mfozi, moiim Mviilirwi-ri vla£6>A06naloj<Tnm-o 

rCfy o>K«ci3to>H5 &v>jfkKio>jmQjtmj. 


»5i-oi «o,;<3aav5«l oroalirzx/fefl ->jym;o- 4 io^s ooj ml-ooaA^o^i 
rfhSGrteJVveol wn, o^cjIsk^ umaDB.-o ^4onv««1 

nj>»T5 oil^^oS iruooa/l^Jl®^fTT» oO'DCTBol'oloi a>ld *1 ®>3 cal ®^ <TO} 
oauDoOiru o)co®flw>1®3 or^^aD-ol o>g®3oa<AjVA. g.-^ioo^oj/p-iOI. 
22OJA0LS3 Gfj^glCTri ^anVuSKOiOO^ «!»OK3>®l'yla^O>;Q Aj^oav^sfl 
uoraHojanj 

1861 — oi (TOc^j'vrKi ®o&iui<rC -^rm AfnxnVaiVoi mj^.^wicVioT 

n^rtVT^iwooian «a^nia>l®^«>s <nV»ail ^nowlnS mVSa^an olteoawswa 

oo^ojo aii3a»c-flpi^;A4JiOS»^o imyvy-onjoVkn Dao^o^g; 

<T\;'VTiij w 'vio)>uaiiok>Pi mlop rulsoino, adofioS^i 
Aai»ml fflo^^o S axxiiACTvaxojos ,aJO»docrA >j^a;nT>a> 

18«3-®S Aj<5e<ru5rtl m>r£ cmocil oaHloj^j ©^J6T61 «jg)^ 5 coot®> 
©i^-oKlooi olaj aT»o«1ejo®1®irmj rJVTr»lsc^rtO®mlon^ 
3PGKTUO. *877 <DO>3«W!4 17ffl iWOrtOSOJaJ (WVi^no ml®i>5>(n0®1. 

co)5otw 6 iJOAOiolyl^o iTOOfj^ooi^ct-da^olaj (maUaoffljo 
(7 ®o>booo»g-vI^o 1 o(jyn>i^ «3%uai®io^oao6n$. «ve©3e3»>»'Oqpovd»i.> 
A.-3i<SO:3«71 a>TD^Ca'k»01 J0^L^l'»»O>ft^mr)«T0aiOS a <!>.!. TO JPXl'l 

©^ rr>o ry v^^ TO>ax ^ 1 ^ ooxw^nnjo <TKrt®>V»ai 
®>®i 0 <jy>oon A>ffto<ni^f9l6>o^>jo»^ fl®ol«TO>l®j(TT% eyo^fcrtooi ootw 
® o®o oa)aJ«ai<n>B«d -3>«x^ o3ooru3<n»l«a,u8 ODift®il®Oi(rf> 

00 ; a5(8>4A3«^j®iTW(TOo»l axpnntejmxffi ©®>iOA0O6rra^yMi>i»>3l^>>». 
»«3wiocr,o *oo«ovrvy^»i^ t<oo»nftofnrvn- a vn ^.fn8 <n\Sa>a»olk>{T> 
»>4®1^oao«r^ o®j ®v»j3o4 »^ocm 
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s>s>(iDcid mjlfiSB 

0301 (5T3) 
(1830-1895) 









035)4020®^ OJaJ o»5aHT>lei »>2«*Ho -vlVml^ nraaijaiaj rarj (/uoncA 
onAaoj) froajL^mlo^jVai mbn:«o fiooo asto-dsw^o. 6vuati‘yi'l^ 
ortgrnlej i-uorjjo^tonj Tj^prruanjs'o t®otj amdjo 

oSa;*/) Ai§lA<Aao;o«iDQijo ai»o>Ti;iOgm3*rt>q<y3. 


>xta <Mj AjsiwroVJS oie/1 ® “(tuv3k> _ nujto}anaft nroarj 

afxwoVteK 1 ^ 6>r>AO) i -'!«7i5ins)»1n)jfm , raxfrgmrosaj A'3roV» »im Vi»)6nV nriVru 
Rmntoej su^m® ®) ml <*u»miUa>oA a jo atom *j#e* n njo (•vJflraaanBKsri^ 
a»tfa>t) aj)©*m<pj®>lq> aijajajAuS njltro;®D<T\x)®;</>l 

roxrrt i»vJD(flcnDfi>OaJL<«*o. /uaooi «i>TKtfm)l«o1fi>o$ t'O^nwynoai^AtaraVl 
n ) ;8pVd (io<»>^r>OTalofiJ cnxSani o;§j«&.ua, aJVilki) ;ajaa</o«i>a;©s fit> 
®0Bo6 , ctv;,<\kjjo<t» !TOs®08«buIJ. Txrtnyol-y fii&o agyrml oj 1 o>os»v^ 
fW#s«»lV» AjrAqjjAgoerrt «u]®j§loJajl®}fTT>cjS. cixm-.»3o®3ai1 
mxBjalaj gyv "aiD®(n>4oa>3>4a5(5"«i5 afflo^jsgAut moSAl J 
talojiroj. a /ti/5 ■iitmvkrf r^yrixKDtojfroi osxTVTirrulssiteq^ 
o--vi(3. ookjo nMmSkti -Mj)(n5 acrtVrjlweWr^iajo. flfD a*J®J 
auS tromojas Aoeioo©<ibaj)o rolejayirmja'uaan}. <*5 — i J : f„ 

^(vKXXAansI^ np^v) awdoajuKdiM'o lUjmukfi f^jyTTXwrt 
n»oto6v^§1®;frrKrt. 

tMS-COafl OinS r»Knufl3*a>;ASJo ®»«ni3;6>S ©flT>>2*3flJW AjftJ I? 

coj-«j«m®ot«i>iTS«B«5 ai;na^§3}V. «*knj®e'l6x$ n»?i>V4aenl i ■ 
Sxia :«jo1^;As<dovTD ®a;a*4d)ojo co>1»53)03SA i| 

cnirflio axolQ^ofcT8l<irt®j<n>i orot^pafcri T$*wn1cooa»os g>o; I 

rue;o ai^<7>im5®> nluoAfiV^ cnxanr>®ao®aKl*jj eioavd^ | 
(Tval-uajas ortsnjflwxiS 

m«<3»1'!l<5'7il 0'l(;cj^0 3orri * 

st&nxA mAsstf <DOtOT><0)1®laJ 

«S3*jo OaJlSm? (TOOqano 1 «**« f *" T ** - • 

asodj. MflM) iCjS.. *=**«=•.** 

AajaiS<d33<S OTJOQ aOOOJ) i Jjrtii+t ^ ^ -W»l ****** d 

aJW»W*Oi <A3»2o A^1p(itn8>»1 \ L^pr»f» ^ ,CT, * 
aim) ^ola> If* «r^ 7 

aJAio *(U<to<m9i40}*<i»jo 

®a»cd^|. ,isah arojaNOM* 

®»Arjicr>2;*n:3!»T®jrn) afle*iA 'kj -, «*■«** *"* 


swiff***-"** 


rsr*" ^ ZSr-— ^ -*^L^ 




5SJSSSW=9S 


*h>’ v »5 -n.6af iMOlarvto 
Tt>*'*ta»l*o •«; *y*A4<rAn1 


r«n**V* 








grtrfX. 




■^rt^ori 
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^li^gaa rrv<4oai finiAOMTXJmr^xm^o (tooks^6»s 
A'^ pV3S®<^5l(j) ara'usxo^joo on^lo;as nnasloi 
^3Kn,jafl Aagw**ofa53 
A^codojODj. Bom>G»> cnloKoa® crojaej 
aoux4 awlAa^o w ^J3Ai«»o a^yro; rulglAOXTijcm 
<ru4oai j2oJ.di®ar)iina;®3OTl i865 -®oi 
aajaxo3A®3EJo ajvjojafl ®w^o {jxtvio/Ipjjo 
aii3ia^nw»i«Mjd aj^c^pr^o 

A*»to-»js;aT> mo^cnlAo^os m>y>£Maooip^ fptt) 
cmxrtl <»bar>o®o 1866 amoral 

arfknS rroa^uv) c*xixiaitoei , aieiA9>»(^§ nv/«fl 
<od®3 r4)iOQna^|(S(n)| ©oios cva; ®>1«5 wv3sa 
( rum^oauloita'yaaojuoai'lo^aTu b»orr>ml A^slco ®5. acj 

'niiI3KTO>1®3 3T^>faMMJaJ4>3 OXiaiTXllsJ «fl>Ol}aOo ®X<C>l<a>XiJ6B12^5J <T\i*3> 
®w>l6x^ oaoomoa»o ^ nH®lAii«naAL<TV20A)l®3pl ©ojatt'»3>lSK$ 
«ri 1 fiiT> 1 ej (OOloajxjil^aAosrrl exxn) <n>2yi,(Knl®^l®3 mlrrrt 32«o 

a®® ®KDlGJ3«rrt -iJ)TT> Of} r»no A«T> AD3*Ol®1>S^CC«3)J. OTCTT? • 1 ^)^J0 
OI^CUjOftA eaJAflXTTHJWBiO^^O TX^SOOOrattBS (*>XrtLWF^7T''3 A«T> 
A) 346i>o^l ao; OD 33*i ciamj <nia}vfjfT>lflwj>^ rnlortj 3 mo algifl gT»5TO>1 
ciDOOTKma.cD! <T»Aa»i®>6ms^os OADCTDlro gro®o (Angular altitude) 
ml®1 Abl aost^ '3xi<}r»r>o cjoavtojas coaoaiooi^o A6TT)i06>3A)j 
AOjeTROUl 

®3«TVflW>l<Td iTOOijrOo g<vi AanDoarjag^ioo 0 ^ 0 ^ 10^351 

©a3>i®dae*aa^s as a»bo.®» wWurijoitoei inJU*xnrndV»o<» 

<rui«i?a<viDiOij6>s Aocodo^as ^islsonnoooal zuaajmlaj’OAObratejcn) «®j 
ci>3C^‘3<n>c>^iT>0)torrr>^a3iT>1®^‘Tri; a\ani3®o. 'JVu 





fn>6xw> oo(.(W»cOo;ouo<«>o «»a(y\Oo <D©(ffn3<n>o'xuad)<x>3QCi ojsaMj 
ilua'ulopj.atf frv«io 14 J o(W^ooD;<ar>1e i;Bfl mjiflooj a>u5 ©rt3>,\a*;©s 
C3IVTUCOfTX3rt5 ®>l®l®aj(WO)t 1B66 «A0S36nJ(fl 27 CTXWPlojOT); f»>7jV. 

oJVTT>14 OBCfyxno oori *j®jeni'«fOTrao:<9>*<4 a;s! (os^ja^OHKKCA. 
W67-«8 (DSflolo ®wi»oij<)i.( 0>17T®4 rroaqano ajslaanvaonfl rolsniinmleoi 
LaJl^m3<3V7IM» 00>0«6-«l0fi|i<a£ <T\»44J(|CLI<rtl rr\><TWfl(^1<0©]Aa>;aW>'O'l. 
©■tUsgvto) QjtDlsxaowIciDgW^ m:i(fl€jpajim>mo<o1 ^alo^os ®;aoJ^ 
®^|Vri ®3t<moa oktxdd m$(W»>ro1®j<n>;aaij aflanjo a;s;®»oJ ^«-to>1®3 
aj-Abojotw* •jaikojos g>®4<*i3rjrT>A**7»3> Ajoakeoj 6 * 2 '™! 0 aroatf «g(fl 
<*©351 oaw^rm 'w^vXiXKu ao roloVao^ sx?ot>; a>ron®;fTr>} nwyiidJ aJtajavl 

aJlo;<ms»3KTT»;o i3ra®]-ir>o mlolAHl«fl©jAc®26ra3ri»1 *873-75 A3©j''ci§ 
msteA ®»<nv.no A3i/S®V>k>ej oei «»;«jvoS eom>oj6>® (tvobjoI^ aono 

aoRPoi ajOLCocokaS mioaiarusmnlAocMj-lPijas <n«i»n^3>l o<n < kkx4 A]S; 

owtjS mso^H)3S;aoolfa;mj Ti^-oloi; 6 >sTJoTx 1 o;rmj gMonxuan a*3t«>. 
f*8ACOOOo A30ia®Pn3fiO. ffiT) L''Ml3<AH>®WH'*)iOl 

■>JJA <s»fca>lA3©lAOOQj oooxtJ (T ulbsitonj} ao^AuS ®3i«»tt><Dle;rn)j. 

®raaxTuxT>®®«n 'uo.ayuf^QS AooVn^o a»oyuvTO>1s)o$ «40»>/'^oi3*o>f0jo 
AM^SOll Slowing. ailrroli A;aoa©3QKiroo>A® 
^sa-l^oo 2 x 73^*030317 m>4©OKo»tao<4«e*5 <nxaoaia»1«olcj;o (aJ3®^ 
<nfkoteijo) *^oV^Tej(T>o axoSAjoTvoitaiJ aijo^axTxynl jg-n caoioraloi^o 
elafaM yiJ'i>Soi*3'lAS>xi5 aoo^anaraiVPj a>* 1 
aorr>;. ©>'W5o3n;ar)l®3 ©omnJmjlfflri OM)3 
03*©1(I7 mxflooj (UlOJOtfmufl «©J®la| 

Ca»(3osrt AlS]«Mft Al<B»^flOCOjafl »3rjg 
Aofl a>tXJ3O3<0®©^§j. jDT3>^17;©S 
j>nO3i<n)a&0gm*lvir-a' ai^ow 
(Great Trigonometrical Sur- 
vey of India) ctp^os ai&©o 
SCOT30S gJ' 0 l'illAl07 
aisimA xi1§OfOOi>6 ®j 
ormol (WD^oooo!) 68 r» 2 jo 
0®il»>)(»f^O8JO fioJOOD 
c/floj oj^av^mkr) ^roanuo 
«o«8 AiSlooosfl^l^ 
OAD6TKJ22 l®>l0A36m 
OOtA <T)14®1^©A3©TS 
12<©>ii*2©s godLaJOOao 



s» 0 io AM» 0 lo» 1 ©«Dgjo *®gj3o go56v»|s;m> *n^r*nao>3i> mx5aaj 
r»*a1«»j3Slu3co(lojrm2 gyfi 


r>go<vTO>3®(Tvn<030iiJ> o«(T>n6<ni1&iri oo<a.niol>j am^sm6>B^o;ol^j 
aersAo ®redWuB)j<o>;ssBil !876-®3 <wx>yuvw3>l©flj} omyaoog.eojolij^} 
ailu9f3nfl<ii®«oo5 <7*/j3iifl*c1*eai mMoaxihrfkoi L'**^'*>‘W©>® 0 ® 1 . 
®>3®<nj>©3oan ®s>oi3<iai;jA8]o <®»o</>lA3®«ng’o oroG^no-aoi a ansi 
©»rwoiVwj>iSt«n. (Tv»5ni1m>laj3frikn5 aJVoal 
2103^0* <n»4«a©34 iTO©y\oamriVi5 
«®j c</>oaai;o 1000 ®;arajos ojo^aomaijo 
oxoSaI 

*868 -®S 00317033 CB^3l.(fl*nl<0a fiXTUDOOOVfll 
3QaoK>ia>o ©awt®) ia®; (txjxJfcflj at^.3 
ixrooaTqifl cru2a3mlfl^6va>36Tti nracr}».no®nn 
<w?»'»o1iC ffic®>®ri)is4art «77-®5 nrraoj^o 

iwofkrt ailrfbosootos o»oi34ai3 npouvuD RGS onft -U3is« nSav ®aat«®3 

OWlADJA»;«r833Jil “x#,ilfl O,'<0!> ajnJSOUkUZMHf, f7>JW,'a>S A3£J*ei§ 

m>to3 rvlTityiolM’rn} ^.o^>3^»>^,cW3g;j a;s;o>oS {MAT D^\^i J3x>o 
'vi'V'y&h A «*>;$)< j*rfoot Giairu^aatJ" T^anonri tuTTCanjan o®aueilmi 
:TOaq^no ajlauo-«il^l«oi»o^ 5 tf»S. rU3®1m>1oei aw^3(.u)Acda3®i®s 
omj3®o<T\»p1 (t>3®3«k®ht)o oaJiian 00 ; 00 ^ anao'jaOOoVlfD,; rruoasrol 
^o;Ai7jin«3i7l 7004 mpA 27 rrt *3®®>av4^®3d onaq^norolcK^ ayA a 
o®^ yoca^A avvioori ®^r» r.ijorao»1o«rt anftootfihuGMm 
xlv> 7 a i7L<teon>;os ai1«.oa®jlo$ o»c<j(»r)o moiAto mjo«30imA®2 
(Wxoj<rt>a®1ioojfTTK3»3axl®jfTni ©t> i3><vi3ai<jy3rril. 




wloilaviml®^ ovo<oi3naiooiai7V7i5 ®omoS<n>lwnW5 (ro^rooncwjs rraoiDl 
A3®(»n4>a^|>0 ei*la^ ^jyTTWrt ODmJ3>fto®>«KTT>. 'VK7AA 1. fTOOplTJ 0jf8<n® 
aom *jt<vjai3<*6*i8lej;©s. ovktoo wlarda^ooi;© ito<vjas®^s;®d>1 
OdM»3«^. i&ooo iminlacioo ®s>®®4ii;®o avo^reorrS 21 ®;aJ L^^wnl^onu 
u>mjgo aoi.iO>o o»alajlo-<m (roo'y.noawn ol^I 
'Zpijrf nQHjtMloXBQjo&n'i Oiei ®;o <*>®K;np 
®^S30;6TK_ -^Tiomocj'o «%9^a«nAA3(0n 
®B®r5)3®2 fVTdl^J fWi^j aiooTWKKoloianj. a®; 
wajatt}*»3om;o ®ajq|3nfl ®®a>®i®ry63nnl 
®i<TT> A0®i«3Ojptmo^3 ©oawrtfnAMr? Oaxd-m; 
'0'1 | i'3T3)fO ! 5. 








osg.civl. csruacrC 

(1858-1937) 



1895-03 n>jj>£oat?ru ovoCL'vJ.-aionj o\>xui?5d»to<»woi>rri »>3aA03*nil 
ogioaooto) lOTKruo^l^ ora-kociriti m>li/n®S (n*xvU'A*roo ©»«*©> 
GLOa»»3 «®j ooa©3r*;m®«* <T\inoail^©;m> «©; rtavVuritai <rod 5 m>flA 
®l««>jAW34nl a^o^oaorfl o^isi®)®*. ^au ©t> m>o«nio osAj^rm 
ajflrri ®6ro;a*3'**> a;mj nt/iraluS aJiaiOiruxru Ard-wwrocoilooj c^ktvI 
aixlStnj) OASofinliri ®03» J^pi ;22 «oj aioleswito ®ftJ»B^mrt<njkT >3 
®;<n)VoJ anaoio>ol-^l l eo;a.co;6TK0Tjl ai(0<3®ejo$ ®)®<x/hi mu3 j^iacos 
</>l«3 a®; ooarsS tyo® a\uxKil^j1§jaa o®j omi®3 ^afdnjwil^ltfW); 

a a o om (TOOQnOo 
s>»rda>af>. ao<uAa<oo 

o©o(/>tf»u3. nvcn>j 

sand »®(ml 69000) 
nolA^jo ojjaDjmj®) 
JI3CQI ®6TK^ OAQJGIA 
fiVSJ ®>Ta;^o iZ^Deil 
A 7)D® CTVoSOTjrn 

au 9 crvtfAJ'rS on. 
axil MnKxrulcnj Afl 

bTHtOJ. <TU(TV>^G30BJ0S 
'900)1 <TU; Alia Ji3H> 

ounil coo rAi '0) a<A 

0aJ3P)jO ®)l®laJOl 
a3m;an d»>*1ajj«re3 
rOlra^onj (jOG-j^oronDl 
<iV c$nn<n>lo5 <n>fn»^ 
«30j>;a33>1 m&nool 


A03<nj££ A«»lnijOOH(TT)3Srrt (TOO^aOOWDlonJ OjYj^cWiIa^ ®*2OU0 
uo-nl r»x>a9n>l®;aDrt. 

ffio^ovooro) «oo^3co<«lcfl a)(^oaj§ ooaoaalrrvlwrl ^ctt) mjnpi 
asoo'Olajar); on.cnjliwnxxntorg nnxoo. i«58 mruoaiKi 30 al. 

oolong -»Jli3)3axxn <vitfO<wn»<rt. am;raym5a<T)<o>l<i»>» ao; 

rrwirf03«d ca3i3i/)crora>3(al®}ciDi. aj>lAsnrc> omkogl e>*omJoa)ar>l 
ao<olo;m) s^voiodS aJifoaoirxnS ooVinoiaite^/HanajP^ <3ro<T>;Anu 
-ujex^ooltoilo^J- 6>A0*nS A^so^^cm <-ue*&«o©;o owooil 

rncodAoai ooc^rvo mlaasvao <i*3\uDal^loj<TO]oai®,lcj;o ao®^aooi <*cej 
oaooo^a^ini^iol^. aoyoxz^i, gn-i ^io\<fi>2>&r*A -®>aiir»r*3rc>l<T\ oo§or> 
Asauou^OAyft a)®]«w>lai»«9o;A®^o OaiccJ®);. o>ooQ «Jlaj»3ajlo<^ 
<Wvio>^uoVn»io a®lo3navUl«D^«oafi3s;22 Tom^A'Dra;® nlrul®) 
orolp^smlgo ni/>o*/4 »A.cno<r> (T\)j30)1a)lip®’cn)j. 

o «2 m)3U)3®CTT) 6IUi>0)3fil a1<u>lajo m3A^lGJ3(Ol©;m>; WO>fl1n*ftor$ 

jxiytctos T)V)^3s^3(nw. ^*mi3®imPM®)slo8 (TflaT>;a>o;aT> 

ffiSoi^Aoad (TOo^afxomlrrt (tooktuoo ovoSaI oyc,iGio 
n>3>l. a*3(/), 7,7* oftinnoBaoDjo <9®ai}anoflTO> aol^ci’o «vi3u>Vrfl 
y'Hi)- iB>arjuDl<n®jo ooliOAjsiooufflnalooi '»v>jm30b;2ocoi1o'ot) tnian 
aJ30lA8JOa3«9rt AglaJJO TX)lafio TJjnOJOT) A3G>!TO>}<3>Om> ajcmn 
caos^o ^*AWlA083S;o CTVXn, ii 63O0S3SiOa§p 3 ®OCI}aOflW)l(Tl 
ao<o OOSi^o C!3»TT)lcol®i<TT>J. ©T> <tos;^o ®ttxTrv»3«ri r»jloiAi)3G»ori3 
(nxru^6OTJBi05 Oojo;a> 3 o o^-tamlajS -violawoni oooij^ooo «^-vko 1^1 
aj io^o. i875-o3 w/>3lo5 a oiao owvixlooi fixnyij oo\i-TUaco<#(n> aAoag 

nloi Oaniim;. ©AiSPiarort ooAolejjincsmilo^frT) oijjjaxB o^jdax^; 

atTol a\)a\ji«noaajjo aia^iwjj^ai^wooa^o oo«myfl Oajei 

nj3A)]A f^colnjoajlo^rm]. i«79-<aJ oovnf a<rv(TJloca"#fT\3 oa3cs 

nVuScnVrojo u&3<t\jl(1POI0'VaSJ tniko^oa aost ©alios 01 ^poiT ^axnilrjo 

r»nlm>lrfK<T>3 n»u» i j3aJA<03©l®2rTt) <o:33(3 oDjaacsaas^iwcol djocijano 
<UOlaJ(QOajS;aT>3V (1»^030I0BV BlOGiOO^ OfOOA3fT>2o L<vlCOrT)>a> 

21331I ®oo)^t 4 rruloiloi (n>dojlm)>aJ (ICS) oajosojaorolo^fmj ouvil 
t®l(Tl oao^no. <aJC AA» JAdJ A3®;OS 0'T\)T|(T)6TO>lo4 <^(3 

OojsjriD®il(j<D3^ oilawaiVil oroonlr^irKsolo^nDl^j ®)o^ aAoi aoj 
o»atUo®3 aruoAso>DVm)Va;Aiojo ^loSdiosGxarrt aotyvajos 
'OiiiileSJ l »®3or»js;A'ii;o oajgaT»o®m)3(ol®j(mj «u)ruoa3 »i L ai 
06nj3(T\jlor^ wv.cOaOo. 

IBWI-oi B(A3l<^ Ol;a)0sni3(rt ©»y>«ml©GX9n)l. rUQMl ^joo 0>3amn 
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odochu) WKii}aOo 0®3</>«ni3u>ls3>tf>3a)il. aflfS<Aa>aJl<AlfonjAcd ajQMigo 
a>sfl3o»lofa«.loj;o a©>o*> o^jo§<Knx)m)jo a;toto>1^. AH^KnAaomya 
Aoea-movtt <w>ar}*o<Dolcri. ^ol^artmuODej^oloci 

A 5 ;<to 2 »>tt>o ao»</)D A^s'iaxtlJ a; 4 a^ 1 ^A® 0 £o n(j)rmiTj>Vr »34 ooTiry'iKxno 
pOaM»jU«K»i<TT>(W3rMlO OOflJOiOXTrf rUQKJJo fiaMIKrfl^J} aJVrrfW. OOCKflo 
c«i3aoaj>3>lrr>;os»f»»to (TO<yjar>o oaoloiIVvijkIocj aAocgwlntf 

L-YjAianlcnacTVLflJ* oiliiA3(floio1n>aol ©aflos oj*J acioA^iwmjcr 
t«xh5L!5)»finKT»i> aeio-ftatf ©oatelko>;©s c^l^aioADai [ro<^*rvTO>Wi 

« 3 m^<r« 3 (tf 1 . cn;a;mDiO(D;ao<o 1 Ttao'jr.ooimlong Brtailcnoajauomo 
tig® (TOS^njciCTurujo (vi;eKftiwoi>»V3;<TT»; »03fi\*5 


!885-<o3 (TOO!}(Oo as«nlocoi<3o>3A.c»jo «fi,Q3«a©05o><oloej 

yvKnrtutnftfTvl aA 0 O 8 «lfc 8 aoIfnAAmS <v»i3*n<n>o:>3»l csoeJl augoofl 
<iQ3DSldo;Acojo nronilos owopiI «»*i£3j>;©A3*n«l©lo.eo 

mna^diOOM) «o§©o as;tw> aAonjximtwod^d TilcuirBaroaAMKl 
oKmlo^fmj. fl»*Qoej©nfl oo® owoell Oaiqijm) e^ 1 rajj*, 3 ffljoso >1 
a id , 60 oa 3 a^m 1 oci 30 j«Dc/)o c*yni 0 o aotooa ©nijii.fl 03 f 3 .dA or>fl>ft*ta>l 

aj(TT)]BB; ©ailoaxoil©© 06TU0(T\i Lniattotiufl^ cniaym&xn 

olaitoliuootf. faoaip^oo a^m^aiflrdjo «©j o«wv»m;tojo tomigo *jqo«wj) 
granj 3 r^o^j;< 4 ato awoeil oaisifljij. nwo'j-^oaw^tonJ <*fla> 3 ai Astnoaj^OT 
Agooi aj^josiOT ^.;f63TilTi1ojar) ,o>3ej®3<®l®iaT>j ©eft mb;-oJ 
(TOaiiQi 3 asnj 3 cnjlocn ailmoaOo ©ajsJ-ijij. a\)oaiiarcil«a>bnjo(Dico>,o,o 3 
AjSlaiaT>or»p^o a>oai} Qil©;a3cr>®cil<a9 ao$o TiojaroioniJ Kosnloi 



am*} n' 
■WU»n*< 

•imki /9 «e; 

'’Inl-v* 


ongonoaji^j. «s;tj 1<«J «*»a>lA3olAu5 ajf^aiido, 

OT 6 XTT 1 Oani^. flJOOQ'vTllWJiVrt ajoSAOOl (.rvJOOlidi 
a (uoi oos ai', 4 bn) 0 Txnjg 3 (TKJjAoai < 3 >^«oa>ao<n!l. 
©7> 0181)90^30^ i/lfiHOT/)©^ ASOU3 ai^ai 
3 > 1 ^q>t 4 cn>arj'\n< 30 'la 3 -fc^lowsi; 


^(njlauoBavl ajj-oogwlod ni^^unrlAuia^ *ffl©o 
C'.iln'oAoaioo ^racui3<viArr>3'o!l®i(TT>; Tisarj^o. 
^•DoilAuoocrv.oorTioiVonJ iWfciJOiuno ituioo godoooo 
«3iom;o c *j3(r»o</flA a>o1-»rt»OT>«nvoi t« 1 nroai ttfjj 
22 ®>olcera^>» rUA-ayn^ajas 
fTOailaoO'*»aoi> •o.tfloj nwor} 
nf>amlfT>; 6 ne 3 ixila^<n>;. ©reo-} | '~ 9 ) 

fonajoilonj) ail 3^ 0(9 <0ic1 &> 

glsri 'viciojo Ailnj8aooeiiwoV 
;r»ioomj<w u©ocn;i< 0 >©<wx&:>(ol 


j;§(!iro>loGio<i»fioart 
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ailioi^KTvlau *'9©i1«#»j©3(Ti5i<m»«JirT>3Ctt ^(txS.o^tJ. 
aauofnJ otnooroxn} «a*ml,a„o.</3*» a^ni eial^rf> 
r^gKTj <wnx>m>l®flg <rta®«T>o(3<wiaosrrt. 

i/ijfnjVuinJrnJl oAooa»lo3 ^noTMiKn><TV'T>Affl < janu9 tiIa 
cn)l^Jtosj5^ono;2£ mi/iuloS a^ojcoijoctuIoo^ ^i®\oaa 
Twitted Ms 63 B</ 5 o<aOflpo l 3 );OIho TJa£©<e. 36 TCl®;m>;. 

asjoilori (TUnTloA.^ ama( 3 /»r*r. ^nlmilXmT aul^o^sj 
oai^Vnj ar 0 OAlej;afi g(Mw>ajVooo^§ A^lajolcoiloS oa; 
<u®1->a»bnx«oej auro^jl^; ©tiIos <**v>±<rj>o aiolal-oiaon. gaiATfim 
«oufl g^ioco3(nl^j;oA3o^ nrsa^oo TiViij«fiA3fTnlcS.a»raooieBiaiOS 
firo9<u>j<T>o. au*u-4»imo ( «BV\JT»i®w>rr»o. aolL^o^wd ^ssml'-a «o§oo 
oaoicj Agios cn'ooTi^^ao© a'Deila.oicTi'Aifimo «j®o8l^. 
©otS ooaaLAoaoiTl avoTilaxxrHarjglioJ (Tvjejtizoajl Aem^TKS^m oo^oo 
'H'iSAosm^ - 0 T»rW>oa>(vuiA< 4 . oejnflmj "J^n^Vn. a-viogooorrv 4 . ooiu; 
©eiA^slA ocia9m3;Au9, ^ikroo, (U>\aD3«i«in9 c^o^lwnjAod r^jyml 
tjo®§i3o »ov»lo9 ^cnoauxrC cnsraolcolrajm) ajol^ai 

em^jgVoi c^ja*noo>l ©ni*Vrt ruenoijo oroaryino mii®o cnliflal 

o^;®o>oj>oajl®j<iT>j. 

oioarjAno (T^KOiaoaj'l mliaiy gAjAaor) 

«ngV^ am5 (asmioaxoaimaya- o®; a*n> 
mj(03 o^iogooo(nx9 (TwiMed Kile Poldriw) B 

ra*3>V3>jm>j! oicjIoio ,.a1<^pi^®,u9 (ogkxio \*- ” 

(TO(ol<5) gniaosoilaj <TO®^f>o <r»V9ol^| 

->lm:lTJOJAo^«W) 1904 -«d PKlffc'J 

-.!-• -,- • T.* -I- 

.i.i.. • .- •< • 


irsmog OTlt 5 lajol^jima>W <i nto^aool iro*u>»»ejA 1<®>1 (Q^au$ 
^w(ODwm«v^sj«W 3 > 1 co<rt obl mil o«U 3 rnj 3 ca 1 o;ofTTKn 5 oaajo^rort 
«ua>-<ixi£to>1 ffieiAa:s3smlAmiW»ei rn; i3MT>oaiV^a.^oi«k^HS 
1977-08 ofno«n«d troorano <yn&xt> ©rrxxilnj ooo|. ©«.<nfl couktu 
< 3 *k$ AoomYfi ui«; 6 mlodS w ojA^jo ajo<m rrusmalAj c«Dcn 5 ^ 
®ao>a>:>«rt ->4Krt n\>3A*i(fc*js;fWJ>;rmj : 'a vmjtKBfo* p-fy***, n-/ype 

«»da-a43f*A«aofi,’d>s <noa>j4i mmo/ytnejejkti wiwn fmotoaonaftyfri^ 

agjanoCTrt wof *jo<Bjm>d 5 . 

aj^W^cnJcn taJCDl«o<TVS»aj6>s afloAlt^aai yooo\^«K3>a>io a»ww50>;a 
f>jyaTmlej>i»la;<Tn; a&nxxrolm; f 3 > 3 a 4 rv>Oio. moq} AOT^aJtejaDMimA 
©ajgjOTMJ>l 0 £J 3 'TO'XJ B'vJOnOJ'la!) i\J«mo rUDOlAOiSjmXDlOGIO 

(TOOfj^o csauurvitn aw8*u©CT»®1®j<rr<l$| arfl^j <roar}^VKJ>l^ m>a 
AoeJlACODJrts^rm zofaoooorfl ora<J©c*T^V*$ A^JwmttU)^® sv»i©^ 
an;i 3 >oc 7 D aftol^jrftojAaiigo oreitf <VC 0 KtofiK|£ A^^^mlorftOrAjaJ fcwi 
A»«THJI 08 a 'OS fnlfifflOCTT»(OTJ>VT 1 DCBl c^amoa^SidJWjAco-^ OaJlSaJ)]. 

ooto<tv dMf co;ao3^ axirrv5utAaoj<Aa>;o :roa»3e*xwj> ajcfrnlo 
uaa<r\ 5 i.ffl>Fwm® 3 coloiaD oejo^aJ ©AfoiailoS, ''d^frC 

owooodaD oj>m>1aj®]acKOl a^ai> 4 «®^ 1 oei< 4 o^s;Aco;a;fcn^l. ««; 
oa) 3 S«i^jliJ «</Wlo8 aJLfnoauxnJ anaa-j^'xsmlooJ w omo wIa^o 014®* 
mJaxas® oooa\>i®o<7*QiciAslQGi«»5 ®Ta1<|j®o®fl adotwo. a* Atom 
63 &Ji (Radiation) ra>l«L^jr>lca»j<rn roiVnoari mxjtj^o m 14 alaj olmilojiS 
(OA3®nno4) e^aieii«n>sjo ov^Ajaiej^«Ofi;o (Peak and low) A30T>1 
aw;arwrt (ww^«aonw>l<Mj} ®'J ia>a>1**n>o <moq<xn 

OOfterg amcp^VoS ^®1to OaJsr^enuS ffdl«aoj<n>«>Vrt A 3 m$ma 3 coil 
AwVmoijo s^fwvoAnojio aodlaDol 010401) amjAi^AJAi ®®*WJ a>’> 
i(vK 5 >l« 3 mjoi;ao'xi 2 iU) mxaojioAo <w»oi|r^vw 3 >loofl ^»ii>®l®afiwjs;A<x>i 
cr«d<xri. ttsjoAoi ®»og<\no o«d<aW>1o ■jjiS on mlcnamo ©0)30104 on}. 
oao<ww3 (rikn>Toif8) :-vja>5raioia>3. 

«dailOTT>3. oJ^utto, <\jj(i>®}is«laKr>o nQaritai oi>o*aA*©jormou8 ficra 
Aj<m lAfftU mcaaiatiVo ajotanoorfanuiad (maonMo® a 
rv>tf> ailoanMOAim>i6nj gxo); nvooutTXDl^ mtoty^o ®-goojd»1 mx\ 1 
oxolqjl-jj c^ocnjauxwmto^ <M>aat. moMm <i«K 4 n 0 *Vfai ato# 
_y*Kn 7 fTVj^wslAsymi ooJM);a»B ®*a:0>to LixKrUmofWoaMMO^I^ 
(On the gener.il molecular phenomena produced by electricity in liv- 
ing and non-living matter I n®rnm>l®j<TT>i. ©7) iaJsn*ni>o tw^oo aijsj 
rdlslaj rio^TJOtfimAedl ni^laj^ rrfliTiTKul oj1a 

avI^OKm mwcoonclmjlAmJ, oomjsmaomQl^oxJ <*3 >ot> 1 ®oati(#> 


(A30JAJ6 AOgKDl 

adjotxb) on.aul. 
<Kn*3axJ c*yrrf ®Ia 
UMilOOO rflue 


®lojDafJ aiUvnl^; 
®j6«ol3>1o;<m®> 


«SJ fi* 3 > ® 3 <» 1 
OOTUOmJ 0>®r^ L y® 
Qo®1©1^ja> mxru^ 
OTS2« wl'i/lAgjo 
®«alej;g£ 0x3334 
t«4o aidla»o;oT>®l 
aejcoooai?. bIo/Ia 
2i®s ujalodwiloei 
(Dsnoloj^an^rolfrf 
OX)®3(T>a3(W alleKrf 



ovoxjj ton 0l PJ] ®i 

oitbodjo ®>Tiro^o ojl3^^A3>l. -©v3nJo, ®3m>viri>!5axr«nu4 >j>Oril67ri 
orm>;22 «ni3<\n40aJ33<t)Aas3S ^-vKa)lA®1©OjTiO(i5 A»l(i^®®-H<n>io 
OTOOO-^O ©a®3ra40 OO^OOO^JO® il^UBW^O^jCSVDjA^ 

«K>Dl. ©?> OiVftWJo 13)1 A <D^jyT)a3» O-mOAOKXtf ©®;oo<u1 OWTU) 

^j®lAk»4m«nu5 ms®3>;m>®Tro3<Bl mloajufl y-vjAoem 

gnuA ■roo'jfiOo frxjjajo »^ailrfliAi3lAD2Aca;siHJix>l mxnj^^jnajos 


<»>mJi.i3)(TO)'l®o^ iw&armoo cruoa)D06m«an3n5jl®cKjn)l 
d»jm>®lm3Dl omoaxj mjocnoglso'fliajlroS iDOODgo 

OvI^G^J OeiOJTHODOfl ^T^A^fiTBOqjil alV3S«S®30J®rt 
iTOO'j<\f>®io>loo^ ^ojai4<9nxn«sn'jS axjioim^^^aua©^ 
(Txj03«naija3©l «$on mjcnuo^sj. «o^amlo^ 
^erroaoco aoosl^oauxDo ®<K\<iim3iE soou»a. l<^oD]^j 
»K fOOO. txjjdbI ailaajA30>aM»fi5 <romj®3<Dlcuoix»laji<m 
(.otxj1§V©i;a3o 1 o\i>^(fl <rtV>a>ol® 'i^cmlOTsxn mV&axul 
L'aaioioo mrocrjrvoaijzocal 
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oip4*|D'r>V®«e3 oafrraooS ow»ro >1 
•bqjoti ©ukotioAOit/iOnri ©<««;§ 
(iroiViS Qr,is;rm;. ©-d fjoJAOtrrV) 
gajo<n-otf> 1 j o3(Toms4an«^. 
Alsoi3ualo)lAui o«j)OT>laj<x»j®s 
L^oajocno ajfl oooo*s*) 2 >;©s 
a»fi4 ij j col (5 «k>1cj; o a^o ooosoil 
•aojon aiif3>la»n»«iwS itos<i»ja 
a\x>cu*a 3 eDil. 

a 6 iuD'TV mei1o<D30] anjoooaai 
nritojo ao3ooo*»3iDl<a>oou©l<Di«J»3 
ajyjVn»;ao<Ote;<TT>i. oojos»o o>35Vs>n$ 

aJ 30 mi id* rnroilmo rro a rj r»n tool ctf 
(TO^l«OT>®jar«DrolQ‘an;. 
aADojjxmlcafiikrvo gxro* 0 '>»&£©& ©As;c3n>l©a©3t>ni1 

OlaOJAUOOOTXTrt fWMfyirto wlol^olOTm’. eo3>*«fl©34«es)io owmao 
131510 a>lPioi3oqo>lcj*Mqi uosoij’i.on/iooj'Aiflno msoDiooisaijoaoTS 
^isknoooofl aiD§;d>,>SM8 osnj3U>*6Vajs;aio»Tj Kirn'll aJLanwuyniW 
A'flflwsij. 

193 ; ovuo©)** ?3 crt. eo oiiooii ^i 4 y4«Dio>>3>3iflODa5 <>j)<mo<T>£o i3V>ktosb*j3 
m*ai}nno o>lo*3(S>o>3©l. «oajValooi ©cwi*o6 ukwSi® 
B©C1(3«B© a;0*TT)3^ CMk0*rB10al3A3O)Jo 'iiOlOaJ3'Al1^|1«803fT)2Bi22 
a^j>!3n>3«030^ ©©r**3>j<eio 6n»«®4>laj^pail »</v)1uS a^rBOOiOtriS oils 
•vjoajcxzfl. 
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VjgtaAttr GW* a*lj '7UXi»Q*iukAj**ijfHt„ 

9-ue;»>o;-jT> •**; *«ivu»>n£®#*ii»n.o ^.ahc-iu^wwo"^ -xAm 

<nA**xt ...wn- 



i 860 ajajvsJ wr.g o>i>o rajaij o<jttxri!fo(tno>V3l ranaiVvJiuxTtiajiasqj- -uej 
©05)^^030^0 wnlao^aijaKocol ooi\a»a>3(f*i S30«r>3(fl. aao<iw>loo<i>8 

©oWSoj, aooJoaoaooi a^jjaj*. ®»>\r>oS3oati AOoairrt inooufl. odooj 

<a>3TVTV^ (50(4000) 0)1^00 rU^T3lo4 ©*1S' 
OOraHTHJOT) aO0JK)«T) (BT^aJDB* a^Ol <K» 

©GapWXTO) OliJ^OODl/DlOej 4Uj<tfaY> Nl^oloi 
ouololoaigjon no^ <n)3a>3o>m us)oa<go»1 
ojocrfl >afc%r;gj a i L 0) eoily^i 1061 7 

o5. falsie al<a>aiV3*3«*3ouo i.{/>Oto«jrsite>& 
OjVji3€JlH5iailCJ>lllO^OT); rvilOT)!^ AJ§1 

a ©a*je ^5 oilf3*38*oo\>o 
OX^A^XT);att) OVO)A®*o A6TT)««>1 
ooisjort nro<&y>n<3ir>too$ aik5»3oJ 
oOaVflULOJ iO, odJ dS on> n >1 a qi 
onsaovo asfll Oajoi^tf.3ejoi5>; 
(31O0D ;6m^aooa3 wCTjiloc^ 
am (51*01(5011(53 0>SOt)1a*0T) 
OV3a j-inlArOOl r«AOfin>t r »» f li<d 
(31510) bin i/4 LoloOi^|aJL03©T» 

o^oo 0013 ol oil<ao> <d. co j 

0 T 8 >® 1 . 31513*0 

3R53H»loej aaOL63 


orvogiVjjoi OAOOgtfle#> ©txjo*« *n<n nfln^yro^rd fTUfOoJl^j 

OA3og®i). <a»;s4art yuruV^a^® yvxn>*uxl&m>1 0A30S«lpia«3srrt firm m 
oltyoapcroo iw^aoal^zfi rjo^o^cwacfi ©eac<d iWfcrWfrij OAO$avkrt 
itxTvm.cmo mlritenjcnDaoajjo aJolcA©GT3fl>i«r83®l®}<rnj ro«nsKncDi36rT , l 
omMJH.amajjao'ajjja ta>\£;g ’ H.re®j©s (/aaBcru'Oaoyao -a^ooileo^TTwft 


1882 -rci Lnino;gj »iim omw3\no»<i3C»>^4 fifm<ovTll<3i>9i>TUo ms<w»3m;gfi 
<nkdiAT<j)5 'T$<l4>0Q&*A<xflrf niradaomocnsl «a§«o aflaJ«1<o> 'vMflm 

<Tudlay>lA*>g oaiol^^siA^mosrf irwrrvxoaom^ fcrujiH)l(n>3j4air.^£;B« 
-n>ai}fvOo ©t> <rtiGA0g4<*iVJ oais^rmen'o ^aDlnftauooo mxSruAejo 
uropjoVai 1^3013 (.(avvioaxoroiliDOinl ajyamla y ®^m>u>;o. aflajjtakniooo 
wind araacjanomloc^ -g^aijo crouipajAa^o aoAxodkdlojo 

toiavliD «av®»;a3>Rsnifn3a> a®-cnfl. t auT>6nfl (W&®1®;<Tn;. t887-nri 
yvjncj^j an.cn DSc aiJVojOo AO(TUD»3«a©l -»iVtt>T4 (tocqoOo laxrulrtu 
33® 'vi;omj ADffl (Hope PruelomlaS (TO4a/>fl>3ajjA®jo 

r»jyu)la5mK:o3 m)4aiAej3<*oei®1©ej s»Aal.*wx!ja ©mj3«>QmjQl®;©s 
(TOai^dMJfDD®! ©<TJ>0©Snn>SJ<S©©aJS}A®jD g«r83®l. 'xjyOi/V^CTlXJOD 



m>4qjAOJ3uo3e>®l©ej aJomAseiorcoaf) 

-315011 -lOo O(TV03>;(Wiaj^®3(O^g2 <w©c$ 

^lownxnw g^Vi^Of^liyaV 

yvi*CJ§JaJia» 1M8-®S ©OJ>i<«V3S BSSBll 
o® ami. (TOd»oejfl*n ©cmi«®©34AS 
mxdaiAOJOoooejASlad o«oe/l omsjA 
fTXJ30>ia3®l0JfTT)l§J. ®;CTT5lOOjtf OViIqI 
3>1©CI GBI30jlA©g^j>3 6>OlMM-0 , i>>^W»Ol 
a3Qlai^lo;fm;. ©spoiled irocyiOo yucivl 
aixdmjl 0A3cgwloJ anu^3ajAro3®1 
Qa*&flT>2. «5>js4rn5 27 OxSrAlcflOOeJo ^ 


a»DcilratoS o>;s®;a®}o Oaxdmj. oil^34inW4Aa ^on 

aooii>uACT»®lo;m>; (learjaOo ^3<m;ajnl®loPi ai<DTAai6ni6inglcij©s 
aixjrjrxno m©c$ ^3<TU’A<jftA5 «1ci*4 aJAiVm}. ailadAoscxaiTi ^oo 
L awocn3<oK»ii1rtw>l(flaT) oa^einwd <ru3r\r>. avo^irnmoii'i osnocrt aflyml 
oni ara®ir.o<iml6K^ iaJl®uolr^(T&>03®l©i<Ti>;. Ajssom mind nxwoxd 
6>«m>l a-Hu>ib <g>m5kan8KT)®iafl ^i/vsHOjo ,<-Uac;$i &i,m 
®;®3®1 0^6X5 <s*5Si^vjo *jjEKft-oml® aJVn»4mdlAg3®l<i>]<n>j ffiarojos 
©®£j3o A}£3® ta iru4ajlOVOaCll*Zl3® 3©rf ®OD>i ®l©ei Sl'mjB&lOK' omi 
av*T»aJO<na*VTio (Indian School of Chemistry) (TUD>vJV3>»3®(ri fl>’) 
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QAcOMjml©c# l<x>j*>ct-u< 3»1 o>g©Q <vvio§(m] rno^l&ijo aJloouo6i»g1ej;o 
al®OT>i. 

lAJcrulno t«o<roLme>©!»m>®T®i<rn «</>o1u6 aJLcoocruxhJ. i-vjirvloordovil 
GAOGgBVd 'aV»D^aJ|.(T»C®a03u4 aiCTT^CWi'A*} (T\>1a3>®03®T©jnT>]. pfl 
nvjan4rtjm;«0»e3®laool<D ©n>4 ©ojcua^o ©«jaJ<B»3o cn^oimloei 
©rmjoJ UDOfn^avamltvr^ a*a»3A3ai3aOA03®1 aool 

Boy>awloej axxnAoejiwfl u&3mji<Bxij;o aj^cumxXDxu^o ©©A0A34i3mj 
a’ccmo^cmd'l a cool ad Aoanocd ao®^S irooicnjoa cjsl*o;A®;m«oajl 
erm^®lei30«no»l(o8. »s.oo^oan\ <x>oS eo^oail^oUiwS^ a> 20 ]os 
o/teio-yS uxx 3 >;cr\xniairi o,)(ri<rt A&amlo^oDaw; o-uo<e.jciT> 

mloj3®3a^m^ coKxoj^Jo^o. ®<m^®>5S (U^oimjD® (T\jooaja)«rx4 aflA 
(nn^l«i]OTK3>liTd cny5i4o^o3i5j oianda i(Oiar s a;an>xrlai;cTT>l^ g>^» *i^a 
moicno<nl ;aiac^aii.m (Turns aj;aeilceiQl®«ft n» 0 (}ar>o ao;<m^A<4. 
lUomitnoricnKii m^sanl no^oo g jibj iPi^nlod (noajaai 6 mm;o pod 
aJOnfTXll’o rni^ooBl^cmanW cn:> 2 a>ar 6 o cnxnKumio Afi^ranwiiaDmlnd 
iroo^otOTiVi} A.oVnroal v ^)a(TJmlortJ afiPiaocon, woi 
-ad, aiiocnoud OAal^vad aocxJaav^^l^orcd nxS^dav o®m) 

axico-ocrio mleimlai otto;, gjitf BCPL oajolnd fficmjo laKo^ac*) 

^nwicm^. 05*0 -Hj) 2 ;a^ 2 i>Tnlo^rml^j ga tuoOo«o. a>;s^o(nmla4 ttsoij 
anojmln? oo§«o <u®o»®«rK 4 ^rjiru 3 o«na«lajcm;. o,iojmo( 5 sm 
®VricrtVn5 mil.sl^d ai^miVu) gOTOceoexo^o aj^oaorosla^mmiomliTd 
<m^ct\ jku3 ml4al^©DC0^> PflO a*o\(«» 2 «nud ffi««»; 5 amlnd 
OaTSjo. aia^or ajcTsangjos -»j)§jla 8 cnlrrf adij^Ia omjyui ectko^od 
t) ]mm arocjanamloni a»a\ui>ao a/l«®U©iA<UKxm oaittnj>| ©m^mo 
®;Qfl aiQ\u5d*3n<jd«t^lscalod, mxd paJocaioinl^ojfTTMd amjrai^ips 
aj>(TO cT)35iA3©o®]o o aoe/Vmjlo (7K0-;o a6moa)isvys;aioi3crt 

<3Dailanamln5 
a«POaJ3S20aJ 

osawlaicmlrai 
•mj! ac»®jos 
OQni <n>oOos 
ao<o BCPW MQ 500 porv3an1 
Ago® oi^aimjo®! auSa) 
tajoajoncnao®!. aierojo 
«m)< 3>1® ai^ajfrvx>®ya3c*Aod 
CTUC0ail<flO3-d 2^00153^ OXn>J. 
00 mocm a;<dAS»^si«wri 



poSrurmiaoufl. 'U? gisSaKTosnvjJ iflaolajcojascnil 

*n*iut©^|5 aiiOKT\)>to»cnDOiAo6 cnin3r\j1a©jAoi,;6T*t3<ol. 

a-ro’©s </>or>vfttfm (.'vKU-tecvosinod aftoaxul aaajeMfcgloewrf aji>vA 
^l0J0T»j; ««MI6mn»l©ei fcO^oOaJ^aO-iri »i<TJ>«j4 f*j1ola<03(U;lA 
osanlgtoPJ macro o roagcfeMnufaj©©. u;rc>>o a;ej-»>p»og;a3ro1 biktu) 
©<*j§ aJffl1rfMiBT»^io<Aa6>s<aVTj4 <a*xji>»oo ©»5«e©}oa\) ©omoLstf <vD fm 
BIOlODo A6HTK-3IO>J«0»'U';W«3<Ol. ®~) eJOJ©T)©(WJ)tf©]Ol ’iJSS <^00)0 

'TOOj^vOo <nl©mii>l ai4^«oag>8<j ro;scflonj. -ojdlaewx) inom^sm 
.atfnjoxbcjood ttsoijoTV) irucntaul <e, ol «»>>; .a, j>; awttEri 

mjA^jAglGijo o^^ofiWi-dvglejjo ooa^romaDu^ao asan^osroiosart 
oWxnoojKTrt t'viofii^M.fTJao t»«B*O)«0<ol OJ>ila^. aiio^>5fil«>«»^6>s 

mxtaJoroMU© iaoco oig;5yiJ««>;oa»6rKl n>oiA>3> a\ioe3rj*rnWi awl 
iPODlaj. fro®jno«xwj> «uot/)1:oavoan1flOii\»l^»©D>l©a3 cjixu^^Aicrxwjl 
©<Bi©©«3rj)s;a©’<aiTJ';snr3<ol (*931-34). 

uB3frCj.ixjvT30>lfn; aijoaa (nxvuol^raioi^o iK0\tfjK9i3>lpjio (TOGqarysroWJ 
*X7)l®0<O 5j)3-98--»J©i®;a i B3rofl®}nT)] Traoau-nimloajoo «3<*j«®>gjo 
n»<j!j<»nOTnlci5 a>J5ffl^6n«3»l«;rm2. Qit»Veo»o8. ©)3©<03fB} iB-roeniampam 
roD-oterol-flao®) 'wU^o imoa^l^aorooCT^" -^)'TD^(3aoei;o (roo^nrvj 
'UO<D}AfD]«n30<ltf 

©<M>^n6 ooo<n3Lnj>aJ3fl<ni(Difi>o»3Vflojol J -TOcrjoniuroln) iw$'pa»)lej;ga 
a»joVii;o TTOBla>nru^2j*n«>®1(T)j(Tn;. 'irtl'ByywoK'T&rjBttortf ->n\m3 (The 
History of Hindu Chemistry) «i®cm i.t/i<nno gxaiVtf ai<tfi 80 <roaoari. *73; 
oTUotfigl onvDifKnewion} aVyhaynjo (vam^sni^ig^o (Li/e and 
Experiences oi a Bengali Chemist ) Oa»eks 4 ®<m} mogjfangl 

ejxol a\>2nV4''Piaoio a©; an^rraAiorojo oocqrkOo ©aJVi»jA®^6m>fttl 

m1wajroino4<u» i iO«3ra)3S2o ^aAa^o'a'O'Os^^jsl L uajrtJoio)l.o©jfio 
arasuia© <0©<rn§)3o oo>§oou» ©©«d.aj®l«fl©3<03nijo ^mxmlor# 
g^aJonoa006rrwo3iiVo;(Tn; a*.<u orthos «ViJk3)o 

19I6-H38 w*i(y\ r>o c^vjnvlfux^aol aADOS«lflj8mVn5 aJVoal^. aJVmls^fi 
©sn*; ocwoailooooejo a,^^<iw>3m)«Saia.Qi3ao30i:oj©s a.IvloS 
-vij^ajiooj'l Ti^ooisly OAoagri ©3<\6 rnxor&TUDcol^-TT);, iroaq-o 
-wril©^ ir»jo»4aiin(T>ooin1. <ty/ 5 «w3;®a»>«M aj©j<5«1<oj©9 flWBi-Soirxo 
axDl^purrt rjiixjijaOo ©a)l©s ©aoioirraNooiloej ra>eJl$ ©iiO^rnxTKBl 
aij®a>DK:B^(tfi. ;-vJr»c;§j in.ro <o^©s 0(Twj)i<a)iflJ*5>1i3S se<u1s6k* 7> axjninw 
otkj^itto ©m>flT>t^T>©n^©^ aikiiku aaQieiAgVSS trujciJUKxnaoai r^jco 
ac©§4Bnu5 ©«M*»ai©l9^. 



«DO©>lco i»©mi®iiTW>lGijo (WjcujcnlA 
exofteljo b>o;<iiJ3oej aJkroxruojawxol 
©;<n>; ^OoC;gj iJL-nooroatS. «i»aqr»no 

©) 1 « 0 >^o (T\)3u>3ffl6rocf»3©oa<%p©Pi 
ai<T\jL©>o coola^. fnro^ro;©s ®af) 
©ros-o rYOO(njfflifiKan><fto;o 1 ^ rose! 
aorrv> ©Aa©*; tn 3 rru> 1 iirt©ct>oi^p©ei, 
(tj> 1 a^jo Pjgkn&Dro wVula»©©03eil 
® 3 «ni to 3-3000 -rojlA© 1 aj®T 
OADogifl ©<d»§1s<ro1(T)ja;<0,g1ei;gg 
«©] a^a;o1-o1ej3sn^ «Vulro>ai3a*D 
a;f;C»T5 faoorjono cooarrvjl^irt 
OoIlOOSO oJCJ oiloiSrtl 
OTnlAogcuao iroorjoOo 
m)OTI»30Boljr8o»0 19)001)3 
©ssryo ra>3aa\>1<jp«»»j 
4»^u»io fi»aj©i©s ooVrDjo 
apjo mo# A;ca.c»jo 
©AXtf©>jQoJ3m)^. ©3>3§i 
a>; S3 td a -rfoa© nnl ©o 
q>}«C aoJ3035(3«3)1©0§ 
a j rd oi 03)1 a»1 PJ^ STB 3 33 I 
©iODJ to»oOJ§JaJL<DQO. CTOa'joOo aJlaMU30)la)3oO©©«3> 0)fi©©C*0©0 
0L'vi3(mj0ooT^lajl©im)]. ootgao^pdoo. aumo ojyrmlrn o«(floT)joil9l^ 
o«^fX/S dwaijoOo (nicmouLfviai^am'ro'TTW'Vrt sjlajlwAOGiD 

ojojomI (TOafla»ool^fT)3-olrf©<l«3»3) on A^so^Simvu©© miorwol 
d»;aT)cnln8 im^axno A©fim©wl o>5oa)oO 
(n:<nm>o>ip n» 03 o 0 twjil©r^ -lflo^ocfl-oiolA^ 

Loih»©^§ y)jo;(iXMC<rt a>o4a.la» 

Ooxtt>ai5 a in%iJ3«>y 

wi9-«a8 ooor}on(tw> 1 rrt ©omj} ojooil m^A 
o«y§j. raw -«o3 LoW^gj iH.ro BXiTBoS ©a-il 
aooS ©<T\>3©©<T\>5}l<atoej 0oO3«T)ool ©oca^p 
OI^iol ©CD)©© 0 TITO)S;<dS>©^J8iACO]aB3rol. 

©03©O a\>(50IAGI3003CJcft.ufl (TOOi3oO©(3»0> 

OV^OOlaJ^. 1924-rtri ©4),al4»(33 

©<ni3©©nvgl ©io/ta.4(3)a3ioaopa6 mwimlor^ 
mjnsoi a tts 0)^^1-03031 ««3)©oa3ms)a© 
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o/l mA. on CBOejloartfajflo^cm huxjcd mil ail odbtJ 

a»dl^ <\<viD™oabf>D(t>1 t-Yiax^rDl^lo;^. arnomnl mjanomo e»sl«*s>; 
rmiuiVrt Tij>o<XM>»jf!io a;nft^jjirooaD co, cnfl.aA. ®Offloai^i>;rtl^ 
aooo njo<9j«0»OjaB3<nfl : “u>yruL03>onnto^ g>o anooo^Ai.^ ©t> 
Mi ®32jo 5 aotoxsa bkuk> »**>s}^<TT>;2fli ^OiV^ojjgjjo. towIot} 
fmnaaJAOO^ (BoO <15033* loJOl <©fll <a.ud <D^3®lAOl<dS>O«^j53>3(0»1 
AOTMOOdOao.' 

W44 K.&rri 16 f a C'^JnCi^) ai.'B OO (TOnOXUla^. OMi^pOV <06)20 TTMli} r»n 
nW)V>r^ o>^5ai^> «vfl*.saD<n:lAB;o, onojes 6)ajo;<^jAoejoaw> rama-vj 
•mA^I oigoooooo aii0«i>0(/)a1ifl ^.■ribrooloj'iT);. irao^niBiorter# aiei 
mjirua)^7ng;D mxj^AiorfAial^Hvy^] nJO^Ai oaftoijo ojojI® 

(ni^Voa^l^m) o^Vo*t\jkko)i(tojo caw>l§a^«nj1<»»3od iroo^otwoVo; 
AVkiwolgj. -.icowi rroo^oo rvjolaQle>tDo a>z&e,lT» ®m)<sh.aD)e«n®;®s 
ni^iwo >csl oeiajo. ookj) ^ jg <« j cal o3 mraorj^ao (n>M3<noA<TO)®;rm 

C^JO>433>a»«inu5 ffljOfTT)35;(T>»l^. (rov*. <0H»kA«e*5 m©1^oci;o ailmS® 

Ol«d4)>TiS A*1®0«»0> (IMWo (/>}©; rrVXDtSVT) OfTV^WKamtoO,} 

rvflcDoai" igym c^ioj crvaiAl 1944 njqj>d JomxnoVri 

1 i^ai 00 co d^> rai$r}Q36EritaGj1<a><4 (TOfl^jl^o<a.»«tJ Nature ooitvIa 
S i^A3®o ig>?}ol “ <a.*l«»> flwoJajnniOjifl^iflTOlmlsoilflri, 
oloej i^3rnj(.ay)<xcru-Ai6m»>jyTiin)^srB>o <ijjo®o<rol<*S. aqo&^soo^o 
1*10)3(0 al®.20lfinlj|^ <T\*8 • " 




awnxxmrtoci nil oj®c<oo a & th 31 I s>ci TU3u>3®6miH(o«ni r *34«flotaoiV3a c*o<n3tO 

-JllPWOCKno tal®»®1^^0jaTKJ>l<rt <TRKT>ajWT» ««; oJVj^o 

G±yrv allryAiKoomitejcTO] mjaJlo>D <m>*ftril. um n^JtrA vrrt. ©otwkto) 



<vi3<dol<nir3mlro8 guto^sjao 0003 ®<ri>6va<ulnj8 
aoafi *©ao 6>«ao^*J5sm!TjiD>l4’J3»»iri c*x;r}*oo »ml 
*/£ <TO<u3*l<d,3eiO tt®) (TO0yDaJaJ>0l<0i alVl^3EJ 
oomlrtd r^3laJ(KAT»*3 OMBB<MMISMNJO <®%OD 


*;*►* 4 j 0 iui?wl«rf ur;o;mil) -omm m tru*>o) 

TJai^j^Dl^vjn; *)»'.it^v..i;-Kvi 

.XjO.'ari**; <nrt 4 dfc,^n «*> «<V«>* tftanfrMfea; *4*1 
9 * 970 * 0 ,'™; gfOl »«BTU»BlCC; «,«> 7 »T»»MA> 9 * 0 »*>p 
aO>) UlJJ J*J JiTVs .<;$»*) 1 V >.4 N • It 

Ai’i lln-f A>DAvi; jr>; «mrm a*£ o.u> m*»*i 
«>< *MIU MU» .IS. 00 J,£ »-(W M 9 MJ) 

m> 7 it a/y ctbtcut -V9ol 0*0; •ry> ^otyr^p lag.a 
’Id jj j D lt;rin cu.J.ai 

an>r>i<liM l .«iBX^yh. l mj -vkv dun 

rdoj^o.-nxjtlw nfniod at; . ».>D ‘n^j 
'<0'Ti)WT » aJW'JJ 

••".4*1 iJa>j«lirfa.aT^ vur .^oaomj. Mnuajoys; 
wwsltteiffn, 

,r> w <i)a.Aid a»*i uarMlA »4 *\a>*,ts rumih 

totsjo; inly iWlilM 00901 p>A!DS 

sdj. .«j«>D-x^0.<jr>»W 0.«il0O>». ...t.-v, 
'Vm>sf 0M»n4n^.M vi) «t*Js*>9WU«u,.. 001 

00 ,'d»^ .I.MKi^o'lTfT 1 *! «KD’;-U?J00< <J./9CI>J-'Oij.'1>;. 
(•;*jloo» -no^Klo^. «>a*u.ir>oM tUrt) 
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Lev 



«o<W3>o®o oroKj^lrua oruxjai iftjooaMirfW*. ^®laa1ejaw*nl<T>3rol 
ao^ © <unto <a»*jajsmironi<TV3ra>l©3 ojywnVjijarmj. io>js<frrri s\rntnrxf> 
eomoao oktw>ocwxwj><J'BO oraji<j$a}ajvo3 o;ailooo itnwojj ^JkovcxiitenJ 
*sa»Vti oiBOfii) ©»xao<r»(do81^. 

kximi. ffi<fnlmls3>Vi^ troG>3<\rKW>1©oi} «1oikjv3TO>T<aJ tid»Iotjooj tjv! 
<9io>k>Vuj6noail. <nAcni>j<rntolra6 .iw^acoqIc^pbp ovsj a^jq 8 aj«an1 

nxsVkxt) o>;s4rn5 f3i>ejar><oo>l«njJ ailOToajIarjJ cnAcnflrrxpj: <n»o«a. 

a>Afd<mj. atjstSari oil^Aod aj»jlo3al©<n alrfljad <TCA;gl(rd 

Oai flow;. <\ja«oai mjA^j1(o3 a±rbcm bjotj} o/tyafanolAod ;aT<t>3ot] 
®OX> OXHla.©1^iTJ>l©m ajrfit&rcfi ©«i>AJ3,l>,4rT*»3-)©ud 4M»;«ldJK»XUiA<T»;o 
t<vjm3^3>;a> m5Ajufl <w>S3faj;§©^sjAco>^> ©awicn;. gv*> (TVosojfwmlmj 
OUBWlio Ofy l*J 0 r)UNXDB> (DOSj^Offl <Tur 0 V 20 «Bl OOJ rrCA]«^ Tl&lSoSlaJj 
flmaAsjocoiJ) ajasxDftoS nAaftnJcn ms<Tn);TD atroavnitoq} aikucaikoB b> »io1 
©<»30 1 8XA> OOgVu^pOtf TOOKfl flp8>VnOQi<ft^tt>Q> altma <J(/tK3M>l:y<tf. 

o^ailooo g?) mS<fl>>«$V34 ^^Kxnaoraoal^ b->wxtjio) onj'T^VsJ irecryu'v* 
alrnAoS a\]A‘i/5 ©mxwxiisiol mafl^. «>;s4(tt 5 a/l^lo3-D>rf 

^8©0 ©RA©CI rtUXXfl nflKTTI lr\IOHUf>ia«O>lP0 ©©aom^gVsS 0ilf3<TT>J. 

©Oa(VT^<d>;a 1 '^ Oajrfktrf 0 »uA*O ©>3aa\)1tt»0©«> aJlrtjiooiVrt rOT(n>i«Sto 
«nn<Dlaj<n>ia;Pio ojaikvwlcrt nrt<j1oPid*3 ^onnbTHlairm^. ?so «ft,l<jp*>al 

0 ;®o dfcDgajimldJlGiio iMftf>§1ej)o -vitoon ©^A^ortro^aoT*! ailej 
a^pad bim» oi>al<es>3<Tocol <».Doia>s , tao^o»io aucBiol^j aowniTo-al 
o;(TT)j oj1§loein»>c><^. u/9-nj3 raraaqanfljol©^ ailnnoal itotooIoj;. 
Ajsjosnjo n$©o Ar<6s^3Sleo<ol. n])e»1eQo ajoov> 


a^cmo§; ©A:>6TO>ar*o«ooaS o^iVxjo rortoj®3<T%fl. **84-<o3 etxtarorikMu 

iflOJOkTiMSf QAoogsfinja cpIittS (ma^no cnflajao oo>s 1 oMDJDihi 
m;dojADKK»3oifoVTii simij) O3oe>3©sa»o<jtf o^aJlooo cnflaD ©ulaj^o 
<d>®<T\aoa>3<6©V'oirri ©mwooo (ux/sitaoatopm o; n Ao3o a-sxjawVsi 
a§roaju>l *ioaroroaL^^o*3>rn<3n0l<7d <tv« 1 oj ajaoalno-nloiOTij. 
aJO<t>o oJir8cTO>1®3ca'?j>l©CT)3>js(dmi. «a»2s;osmraioVl©r$ nV3<njiT»rt«8» 
(Turlca>1 «e>6mdol©ejsj<m$ rrooijoOo Ar3J<oBfl»>aj1©ej ©aglaosgart 
oja;^1<o3 mo| awtoaii mjn©,ol^ §jv miaworfi turoorj^GjroHxij} 
</>;o;cT>3tfXT)3© ©CnJ3aO<n4 ©>2Q©o$ <v*i*’n\x>ao»a><a>m:>-Q< £*jofMDo 
Xu/lA©laJ (TOCrjoOo M90*kli ©ajg^Cm033©S>jJO *>JCXrio ^SOD01]O 
«3>1023om1^£ <wh»©<t> io><’od<*x>'3itm>W>cj I'vjaocnSnna^a i,r»j(Tulauoft<Tv1 
OAX^jNlroJ <3001-^)0 nJ)o ^<oA^>^n>'oi»ej3'oloto«o 

(wao^ano lAJOKinjiDvntanglfliJ ^®©o 

fD33>l s&itoeKjrfi <ma> jowDrtf oauyrti. (JlmA. on, ©s.mjl aaina^ 

'Wjs«m 1 <nloaiu ;1 (t\j3a;rinl©,aJolraiArJTiT3£ffl«ia33»3o ooomJ^ew 

m»ajriU9©>nJ TixjijaO'WT'lirt <roriKTVia«iaTi!3(0l 

fl»oA^<6,3ej«wo>ln>jo<©^» atwqnnamVfi ©aQlotMflnl oHh3<^to> 1©<^ 
m>loGJ3»lci^2 ©»%o<ujie.i>!4o§< I frvloei«6 <ru/ie>>2»jo aoco 

amc fnn>oiKTU)1^;oM ©oorr»jaVn. oIc^j^s-auS «3>^>xk) 

^®m>o3>3foil©;nT>2 (W»ai1©s owodjI. ®rf>i»30jrmn ©liotfioud po'd 
•aosejVrt ©A3s;oo<5 aAjoonfl caWAjanAoc^o, TRr.ij^rto, ;aji/)iroao<o 
olrmliaViS LnJOi-»rtdi>;Aci>;6rB3®l ©Q§©o A^eijAcd nna-uAstODlcri 
©nlS]fm miDr^alO^o, ajoftAj^Cg^B ffi-7) ^JOI xKT>o B;e»0. O^QIMA. 

i»B7-a4 fTUDafVrtl pj30Atw>l©ej ^Tj6nBw>njf oaoobnV^ <3i>mjlr^af 

©L<\j3af)<Tvo3iT»1 awocil^j Oaiim^. ailon'K ^raoij^rto <roa/l©s ixnKSi 
,(TOOil«3<MWj»l©og imeimrrKXDl ssmij^oo ou£*»a 

<jom>i4>,0lro8 u»303&3 >j3afno</fl«o. aia1<MiaT>e»t(ja eui©^s;<ro>;a3inil 
©iODj. o^36fc3idVe.y5^ft L*itood»<B'TO , B> nirauJiSaJAawxite^mj cnxWknl 
0A30aw>3S 00©JalA3al03(B>ainT> ©Lf^3acm»<« 

OjVli3d3¥!WA^lS'»leiJ«K3iOlO^(TT) ©r»^lA3©©mlini <Tran\)jqjopyn*3 
®rtoj<TOj. rmca3<ri -vjoioilaj ©^liiailAjjleijps (nx>^ro1c®;©s «TaiV3v> 
©<Jw < otnis<dari r3iy3i7i>ala3(Dl<n<m TUG'jrvOo 
0*3®* ©swloi^g ^jkrnK iroo^noo rtvm>a>i>l «©; ©savaiiojfnoo 

033PI HB>, :3 J^l ^©Oje,lGJJ o . fTUoOoSo ailBJC®lcd©;AO»^rR3f®\^J WM-©3 

m)3aAi>l n>;«ja>v|loPi4e6 OoJXU^.Tiio ’sr>Trt©s Wfdanftrf>,3aKT)3ii< arwo. 

’inB3<tJrT\; iD3m5i.co'»^a5'm;©3.3aai 1 f»j^aj);n>3<i>1 

rvTDla'fm aofunc-oo nj^ASloflQlmjas oanien»'lflj3 ^xjai-a»oTwo<^>«l 
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<aaiAca' 6 o ©»jiiS«3>j. o^oofls <3*<a6 a rmoa aej3«a>x*n3a*;ai*> <n>a<xfl 

zjaikoMS. »(iao)l-»V3i<nlm5 nraai^oo eo^oBloeiatf 

Bo^CTwloi niaj oejo«0>t/vK»<T\j3> oijj^IcdxB *T>a>1d> l e^n>oo^>'l®;rm 
oeiDtflaii oin<i<i^r^iflai3. aiToSau o<in»>5 r^ymlaioooos^o in**Mto*3>l 
aaoai^gg cau^o (TOOi^n<wj>1(T>iaw3<on c*\tt*o. oirda^cadaujaocol 
OA*fcrri 9aCO0^9HP9nCiU£ njizji'&l'Tikyi tB^oSafX) o»,an»jW(/S.tw,* av*a 
oAoojov *jTo>oo 3 (Scattering of Alpha particles in photographic emul- 
sion) T&m ©srs; ^jaumufrarjyJ wo^dOo ©ill 

<e©;A®isnso<»l u;nu 0 a;G>^ ©^<ral©PJ rooamw oiq^oasmailoai 

<mjs<ftari iroo>ifv> ©nuiiolataad asaal. 

atari ailffllo-^fljiofa* OMitftlfl /ocauscri} rrumakru ©ofl^l 
(PSD awcKolr^ ©m*a.5oli»3»l Ajjaraiejaco^. <TV3aria>l(Di©s 
(y);©^(Txxr<T»i* ©Laionr. »3»3<T>3©>®2(TT>2 PSI <U>^«S mironiAnj. ©oo^fU) 

tayi4o«xTH.»o5. ‘JOQrrkjn aialABemsirvjJ <o<m1aj g\J0<n<xnl4J -o«aiDffiil 
PJJSOllgO UB3m3v»OV^>TU^Aij3 <TW*<USl-y1d»;^rQljo UODmj^ff1>.rvJaJ>OHIV» 
msroiDi;Aro;o ©ijrgjA rgirmoiDtalojan^ enfl<jyl^§l©(<| 

ITO 0001501 aMBOCril (UXO&iril OJCXTJ® 6VvJraiTJ)4 ©J©« (lipailijV^CTTty 

<nilocioiV>4 cwoeil ©ajegiOT* ADPtofri ’Aacjoaimjco irtjaj&Kn’cMaB) 
«K»<flajj (TU3firt<ril ailoaju -1 na\*jka> oo3a^^os>*»«ni«irKri oiscroil 
<nlo;m>}. gxri a»ri aHwroaDioiVim^^To^ 

IVttaVnxftjo. a>j>ooD<njlAg;3txi3' ©;o>3<lejo8l«&»0;o a^oisa»©;o <roo(j 
nooroloq} t rue>*WT)o 0A<A«>Da4 
<0»l*»»WW»;Siffl>»l©J'TO] iftCM^IfiWO 

©d». CD3(,l!I)>dQi CllcOtO^o aQjaOfOl 

■^rft©^jS2!3ra»lT>l©i<m ? mra©ri3 si 
<as># oo«nlca3©ri n<t>o C'vw>:Si©mo 
A3©ro©a>!^l<o^^aT>sri ooaaxtfta) 

•rtoitoirujao®! ouou-o^ oilrAjco 
ODSf nji$(T>3/\jaa3d»l'»OHl©2<TT>2 
t/.ieow»*m0m<«d. mlAji^ano: 

wyaxux*}. «m >; aMVtt>£ mim of 
j>;<t 1 piooinan;<hjd Ajsltjlojan 
Ojlt&tfOOll i»r»;aWJ«7OV0/ 
ow > otbfi gpjdSoiSOOtffkii; ypati 
ortdaosmj, fumtxmja mwlsfrm 
'ixi1a,f/;o (aiogjoa^ oIpjW an>£ 


goJoraoi/il^scDte^aTi; 1+HfrMtmo) 1 
aQOtfkSMxn mlgianj ©rac-^^rvaoloo^ C 

^ist>«*im«n8i©s eil<$ 1 

fianXMBMft. ixtoau 5 figymlaicossaij 
©VTU)1^ Qiio^ai^aTHiioslfeJJo oAjaamgl 
ej;»3ari ©t> coJ*3^*ro«Da6 ooo^isV^l 
•jtejmxri. r>j)^}3(nfls'W3»;o »o*j»u 5 alfMI 
rfWj«A inMO'atimestvA mxxMV mA^o^o *Ql° 
iw%Ad^»iA®3rf«>;aD«3>l(T>2o^4rel iBilcofl* 

©tra>f8^aiacoasjA;sluo6nl tooi m»o^jSl 
^f^jtopnxri. av3orin>la»j©s :/iJ*3<*»aT>fl*i(/3 
y»3m3v.®»-viofT>c3n>lflri rvoika awda^aoori 
8©T>iflrtw>la/l§iri. (©ec(jfiO(W5>l©nft in«3<A6m 
son (Astf nQa^ovjo a>§j fuilaaoflofalojcmj. 
aoo^f^V) soo aejoo .ra*o^ai©o&!irv^ msraoijA 

1>2©R3®1! 

(TriA^idSglGJio 0«,3CgNiAglOi;o r»J©lAHflT) UOOPMHod ©y a®ID 

AOO^O m.W(mVD>;©s L(*"lu©VjS©'USj. ^oa\5c*.a5>3aJAO©nsjrwJ nQQpo 
8'TW)D<o>1 020 ® ruloiid® ©o^o;a*n>l © > fa»0(}fino 
iB>B-nj8 cnjKioo a/lgVaJ oa; o>5a»5ora*>^j cnjnoiil»j alA»j cnjan<nlej 
T»30a;aa t©3(TV0Ln3i3nJA0CTnsjnai©s fniiaasroo g^aiflm; 

OOJORl. SMOnOO n»$p ^OWMi 'v3)©'TO302 ©OH>Vri©aj ©SA(T>V«J^©<T> 
<TV»»f>3olco3<ol <Ui/lojaT>j. ©OT©m gBmOdWjrm c-vjrf>, 3or»«ij^ 
ei3*©aoaD;o <r>lfiJa3or»'>ilejrtforf>»3 rTvowm^aoccoo 

<TKdA2A(O3«0il02(TT>i rW9C(}^>C3*3>l©(^ oK3>lol, nllrtri 

.flOOPKWft (rtD(TO.O>^^^C©T>0^A©©O©inu5^ ;<UfTVl 

oultocxfiwl«i;Ani^iTB>xil goo cnjns-vxno 

mini r,i;fr>Cl>l©PI LattifiJ O^Da;r«©l^ w alOK(kjIO>A<T>>X» TlOo aanrftfkDijOS 
ABODo (TVrtAOlaJ oQnXCAOAMODta* mj3r»ri<nl OXX^ («XT'jL | 5''^>^^«1 
amwaJAOimsnwJ nj>^oo (rooltos .ro , i4a%JLoo;A-oj6r»e5Ti*l mi3r»riml 
fn>2®6 aia1d>flic6m3«vJAQ*mMngj©s </>2©omlPiaiO©o ruola</>3ail^j 
<a;a»>8 oo tooJ«a,]aD53>la>3(ol © aifmo^oHuy'taxTvalfOl oil iq aid© 
©^S2A®;sm>i»l. 

Lnjm3(Di2ffl» fin eioo^rwtacx) to-n^ulraS a©^oil©s©OMsl 
eijoao orii5ala©©^§(ai3©«nyTri amq 1 (Tmoi/»«r»J«o ©2 oj1io>tu1«©3itjo 
o(lf^ Bo^>©K>3i <T)Vi7)l,j Co*Aa©tHTOu9 fUO]<5D>l PSI cjxmr)5ol®lni 
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ojaj OJ;(D>}®> 0<»1 ee; ‘©n®*r* ejpoloxxcfl’ ‘©ariaiS ©tS 

©wi^’ r>fl>rrrt ^«ja3>laja^3xxwlffljaT»j ngyrmjoTvixfl ruliwiavl^jaSl fQJ3> 
cTv;^ao>g;aB e^iA06m«m<^ oil®ii»rwjiiaB0ds>;<TTKij>l6K^ AJAjafl 
ailejri^fi timysM ©ai*w»ofl8 «e»tfVo»;sw<m <BOiCVb<mf'±o ooojoo 
osni3aiiOrijs;an>xd ojjtto AOSjotuasaHloKroj! 

T906-<o8 A^35d»<»3>oloei ^paKToatol^^tifftcfljoDnjinlaaaj^ mjs-tfknl 
a>jos p-viAoamBnuatOO au»5%mov2Aixoa owlaoja^nsowocttl. 6\<u>\D. 

ow.mil. 0<m3nv)3<t»1oi<TT»* hbojoAoiJ ml<fcfl*;n»<«K>iw»fllcal©oi «©oi/>o. 
wte-fli ojjanroolooj cnaioTioa^ o<eoa®Biloej ©Aa»nj|>l milmlod 

0. ru>A£i(T\>4 rrx^^mac^olVrri crvxWicril oI^omU ©»«ia>;. '.ika&aoociflxfi 

rroarj^Do (/)Dmi)lwlaj;a>i>l auruo , njf onjIaHj^ujo mjjomi.omiflw.© 
ajjaoiol tnmo©^ lAMJtammaofpal OinJw). oj:xw3o 

rftoi mVrrt trtirnjVjulAoonasoaailaj o^sm^oni .iVn^aTvaokK^ (TViDDaJ 
a vSTOlaDotoejooojpBilo^Trii <TU3*rfa)l (Maorg&milf*! oasxjgni, tc/*nno 
eicoo ^'rnVoKBi©s<a' 2 o avrr>OA30tn6an2l©pj3O32i3aila>;aT)j mwoijaOo 

©iAOf\o<Tuffl m)3*rS<T>V*5 rmsau aijoBKOOOjo aQuritoejo gowo 

<r»To;m>^. aj<3D> afluoxrxwx sruVJauraa <T\*Wknl ^joqjIqtjo owii3§o*rril(j^ 

(^;oo<n>n\^ajle*>r»:)a>1) rvjym (T>lejiolfl3 aejoAc-ouamSiuxn^l. FRS 
oi^j(W3>l 9j% iWV^ifiKDo ©oo>jn0 <njn\)^uT>3cr\^a>®6n>aa oi/MkntfsJ 
nvo^mlajosrfi. Self Revelations of an Octogenarian o®m» uB'M<4f«a» 
aofleijfig a** 1 # mVOTk6.ir>foVd (B]aikxx) <tjxk^ wlojl.Bxnja©a*»«n oil;* 

rWOOTl OilOIBlajl^CTlJ. fWW»>r^>OI3>loOj} r\#7\aXT>3!0 ©.oJ3f*fi. (TOOU33A 
(TV3Ar5m1 lajmfao wloruogwl^jo iMmocril mxanjAoioooDeiBOrtja 

01. ai3rai(T\)Oj7ocolo^aT>j. TirasrjrinrccYloa} »*7i>i<o>k»3ca>1«j<n> ©taJOnO. 

ojo^nlfrtlagjldk IIT 0Q>1©p»aKJ'l<n *jei o>Pia;oA2lado^j§ 

ojlo^oAairnAoi^o cnflocajicglrfb aejDWl«^JtocT>ao^olaj <®&**7H3>1 p^ 22 
njwai</>3*oo ^jA4<tT»ja)n}8AJ» <TOU)p'vil«e>!n»3fB>l©2<n>2. ajoaiotnik* 
i/ttOfn^anVo axKUMmooaxuBflm} jj»;si«»o o^aJlooo mxw^afl 

1948 «;4n5 apmV0 o«u3o©«nxB>lrta ojij cri\e)p<B<nm>\ aolao^cou^ 
(TOOfy»r>njio>Vrt 87 oko<$ ^»xoi?oTi-lo;aD2. 


4g 



aoay+a ocnoevTHdooad aoruflo fpro^aA wlotttJgiai'jjyAfijos «*;§ 
dSOiVoS iTOL(/)</ioailc»Drailoj(mj. ©ronjafl *jajtea3>yT>1rnfiv>7)«K3Rn ino-ru 
^iian-mlol^aiom irxini<i<vo)cn<an<A*6 nrra stomo ruod%l<o<7> moqnn 
aocrfi. ©oa>^o6 « 1 <mk>sw 1 <Oj©s aian^a33B;«a>gl<ijfl (a»ai}f^r>o ci>S'3olro 
m>jL*JU)3ro<joc» (nl© 1 «Mi&me*i 8 ;o «i»oion> 'TOs 1 rr\iOomao < ool®jaig 

Oi^OQj^OfTHaugjo gxrojo L<\jrru«m<zoa>l enjse^crnj. 


UBS oAoso6n»S 73 <ri <nj;oiijo>lej3cai)©]<Tr>; (TOO'jr^vrwiloo} wrnroo. 
TOxto3omx8 Aj(8o(Tv4wlaiijos (aaxuroi rw?^ieols«K^ -^an mlomle^o 
©om^cul^mlml ar^Tiocal ooxdkOJ ©ffvooomjfll *»*></) (OiinroilaT 
fl»4^>o> eo>sto oi^^co'l ^)ot> roleitnflej^o yv>o»m3«K*) ^s^ooiwTOl 
Piodjlojanj ooaolco^os «m<T)o 6M>- crxjxvjwro on-aV^Soai 



a^ooinrto^rn^ iTOo^^onroto-^ oAokku ailovooifex^ owoejlmiopirwrt 

a>^j <Tt5<o>^ia),og3<n>;al(gjD<wloiaT)o>l 
mod a^irmx^omos^ 

OOOLto T&ApA 0)V}^38^3T\JO OOlSl 
9$ ‘ir ^^omomTOo oj ai^aioio 

jkJ (TOOIJnOo m)jooo>loei ow.ow 

'T, v^¥ ii aico<T ^2 o%<tan 1 

'v' / 100(0 ^iSOToloi 

\ A^sioinjo boioooaufoloei^o 

1 auDizavo aoQl. ©73 ^15 ami 

/ eiaort o>©nJJ a;aw>mj 0(^330 

V <Don 3 (Tuisiulrno ajpio 

.Sk N*r — *v> » * « 1 *-' 




Lcro^nsoil©^} u«)<®cD’sm2'a3<ol arasjejmtf. ©o«J> «aoPin*D‘rc>sxTT> 
<nocrrf tro'J'iOo uoo<nSLmumliu3 </>x\eao '0 tatotrA-xio^o (.-viAsl^jl^ 
a»;s68Dl(D«>2o. 

1903 -(o3 mraai^rva cnxTu^<jco<T(SuiJ>o. wlnwwrtiiroo n^cmVii ailr-anJisn 
2D»rosj«3n> oiil.^frC avl <nfl<a;oo amsl. woo-ntf (TOOQaOo avmj^ 
ooo«T>^(3>o, «;Ti>f^ro3T)1ao «4 jot) 1 aflr^oanslajS njys n®m5.(nil suJlojTo 
amsl iAM*rtta> wVu(mom3-an 6*>j3ncmj<*>:D)3}(m nfl).n$o. ®rrvoofl 
<DO«rfl. awormio aAocgwlraa niajj. amulQCKtt^GS (.aonu ajailwenoml 

DrnrriksokoS mVal^dJlsnfl. «mao3aixa>ls>cj «BK*8£mi rrvXK&ru 

ajjmAfoamlflri <n)j*afl^j1sjfi8 e;nil€»«>3nrt!0i anwytn 

amVaa$ 'oomamla* n®an rr\v.f»>»A«omil 

Qflops^wvuo aj;dan>103«i>l®Q05rajo. wo'-njA aisarfto wmjruloei 
.rvikrJm] «3nD oaurf-akTij o*»3Gfl«1oJ OMtySAMrfnocafl u 

ruflrdto <roo<yiOo (wyiltos ©tdtktxz/tt; nik>VKi;<v»;«'H >»1 niliai^oocioi^ 
B2~> a«eoa8i*5 1 z^r»o®3U'3<TU;l aaoofiri n®m5 *jjmdkT>3»*>®6n>o ©ajcg 
cvysjAOjffBMA ffimi ar>m w^a; a\x8(ifckejoowej©}«>s asioasari. 


ojaoDlco «j) 6 >nJJ ©naSsafl^oaocoi s;aJl«ao>3m1(»<om1mj ai^ooa 
K o^W;o ^*3i^i*o;®3i>k»^m'. ©x^Vaj «>*<cpHaqBp rwa<y}-*r><Dort©T 5 
'viOflTtoliui.vfijKDlfrt engtaocnflaft. »j®joj* 3J <3»»n)1««»^rn &oamn anooi 
aA^aejanfilrtri o»<u>Vd aol®3Gra<A^JOi'jut>6anji a\)mrtoOl<e%i]*>*,<a^o 

njej©>©o 'vjjorfhjS. o^coaulojjAui n®m>lai oooojo 1 *q;*,t^o mart 
ajaoteifm^. ©rij©<t>3«>*©<i»>©™ «jajl®«>omta^oa\);*,u 8 ajSjoxdS 
oa\.*,(Da3oo;aT)a>1<D3!Qi1 rroarjnno irmaca3Maia^s;racrta*Tnj. 

<TBXj(3r\Oo antxty adn^34(mr1»Oi2joa3'i>ct wraj.maTu&svam crolrujcil^ 
AjOT^AjjTofcMKS ma«n<nfl«a.CD 0 ifB>*>u 8 ra-y^islr^l*o;*.^o io, L nWT 
MtnmA OMSuano <TUj*d8aaxcri a>l® 1 *ail«eo}*»<ojo ®,rt*<Dle;rn>j. ©am 
06X&3C; ^jo^sa>amlmlsco 1 p* 34 rrt A$Mfc/><*uoan J lOoovj* I Stegodon 
ganes&) *®tt> njsj*»jftna cru(T\5mcnlo>^os ®;ot>}®1q« 8 
fefcomlocg <W33(T\>1<3S itoo'J^oo *>«HJ'Bamli»citf. TOoiymo i/ixoom 
exxal oj ttj] <roafl. nol ® 3 g »WTO\ xj nejemts^o ajoil 
»«)3(Dl®r^o®3a3i c«JOiJ)iA(D*.8;o 'WfcS’orortnx) raraol^mvsrtmocBl 
«>oi>-»no ®fl(MKi nx 5 t»o>i ©1 a jocmuft ad)o 1 -b 1 o«o 1 . ©d mlo 1 *aibm 

fr3»a]6>S®10 r»»0<»«Ba;6VS<Dyo r»CGJffl30l fHS^61J<vlsT«0D10Oa8 aolaoei® 
TV0<n;*08Vt8 *o«T)«v^s'aT> ;a® twrtmaoeoi uo 1 ejo''f*jsm*xA TKXA.ni 
KWfi ©*>3S]2jSW> *4$«X0fl A3CTT>©^<TT> n*5nrDUD4<>Qiei(0>Oei (TXXlJl 

o<Arai®>® aj§;«aoa4 aj@r>J (Knee bend) mj 6 «o 1 o ;<m®rt«3(T\:e*3ua 
i»3m3cm1<oi®o<n»l oJli«TlA01*ooa8 arao^^namln’J nntejci 

(w>am auoaiynuTajjBa 'UOTHanaVri a»a>1o»av^uo<TX)'ijite^TT» <iiy\iiko 
moTT>B*DOTl <yv^O0TiCTT)l©ej en 8 <Dft}i;| oa^S anlaoexa^ift edonjo 
®«1 nuronjloojTDfDkri © 06 (^ 1 ^ 510 ^ 

(nifonkft. <uxokv«>sojo •wo'JaDo aj)omntio(ote^TT>2 'ifcdmiejmfi ruxwl 
tnojos m3ao<n>o<i(Drv>. t'vJ'rtiDjm frufi 3 a>m«jmtec^ a<u<4 okxuSV» 
0^5 ar>1®oe>3>rfi «1 oo»3bh 1 nj>TT>3*o1 
ooam<Kxm>Tloci morajCTonji « 1 <KJ»>»fi 1 ra' 1 *o^ olcnx 3 »j © 06 ^ 5 ^ 3 . 

0 </v>ai(DilO£i 'vJO>3«1®1ejj 22 ai3raiGT>ai 

fgal<^l £^3 aond" «3n»»,pO'T*3i.U>3nnl 
nO)<TT>1ai mi£Oaj1*o^cmanlQjjo fararu^os 
tojoj(3 omen 6 an <A ajoaDSf; (T)o»l*s»]T7> 
rnleijo oixjrjnno monja^jo^ai^ato niBogl 
<noai>A!i>^6n»3(nn 

1921 -GJ3WT5 Tiocuiloj (.rUlnafnJ Q3nd' 

00>3»l(D6a\l C*.3O8«V0Cd (*KU^CKJ*>a»3Gjl 
olrtjjfnlfmj ruloala} n1oT»3 2 Rl*oi^ 
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<nxJooi «3arf ©<toj<xAc 6 (GSI) mijuuatf c3xnJ«3>lA<Dtatf 

<j*j©}m>5fl. aaofjAnanlcri owyiVS 38 OKDKpg] (aJMMA P flfl ; oiloouo 
4nil®;a«oufl «(TDjo ©£|>3i3> w?mj& CSl caVsS rolcoa3n>tT»3Ajm>a5 ranxcn 
«%/ii«ocort*jni>] CSl itfVsJ os>3qj 1 ©«Kgjm> Aseiorfl ais«»;<u8l 
ttWKXvU an1aoojfpo<no)^>;o1aj;Bg aa§oo townuswo® utoru^em 
<Dlra1<&Ai6m«nod (osaoiooB anoQ'iiXBKriVtf rooiavoo pwI^ R D ©oj<$ 
^)m) ut>3rr>jv3>p*s7>n5 a*xu>lcB©ij> a;o1^) ©.^jasoo : “okxuJVd 

*oV 2 oei<»<i»>Vija a\>«ai®l £ja^pev§po 'tfrtzocjoCTjrtoojJ aiToiku irMVM 
«an2]«33»1 6nimD6vy5 <ri5is3ft\</x><\ol. ©SAOQOtrrflAmJ ovaov^A^ 
mjooiiTU)!^ *®o o ailTKHaoufl aiiA0>®3«fl©3fla itaoti^vaaMi Atftaonj. 
TO®)jojoorf»io «Ma>vAf1.a»}AOCD3 a>ocT>ailoajn'a3A>;Aoi»D 

©aJ^>?TO> OMUeiAfiQCO'VBjrmj ©ai" 

rroo^oo rji^ini^frtw a^iilaamCTriax ojV*«CMaM>8 3i*u>3®aoA«>1 mjrtl 

a DIDO (^OOJ^»«mLaJ«nj(TU»60O8iO U»30«T>Ov^n£);Ajyo inJmflaulAd) 

«G)A4»jCrS3<DA. 1928-flSJ <1»OI}<\Oo 0AS;ai3SJA©g3m)Jo 

!W^s1o<n3<»<u>3aTi (Actinodon) o>qjo<x> 3§1 A©6ra'3rj>’A<Dja«3(Qil 
Asi/Salolooi r*nlaoQJ3»,.<»iaat»Mng)©ej i^le»o<i)]'»jax55AC34TT)'3*3>1©r$ 
Asox/xroaxiiAS ©a* nronj>yi0>o t^o<no«a>©'y8iAci>]«n*3<Dn ©«KriJ. 
mldte>o3. Dtiruj. <rvl«b oj)m»le30©»T) aiVjjlu, aponfxsngjos mjcd©©*o<u5 
iTO'Ol«;Ati4 m>X4«ja3cal cj«l«»jfrn aa§©o l^J<mi«« 081 o omul© 
A6WTKCTO); A DJin*3 »l 

wlauogWl.e©'03 <n»3aoj oWS ©03>i<Dftu4 o*K>©fl ©»»gj<TT> Aooairi 
©®oi}*r>o «®i o»dnto©<»3> ( w?e-?7) <^<u>l crtnilesJ ©otf>®Kl©Djfl>io>l 
A3u5®1©*u4 rnVmj Aocmsjojri ^snfl§1r*i a^a^lTJcmlioa (n^AAjljjloj'ro 
a>©5^j1 ar»DD<TvlDi3A©gA);o1^ .uo1<o»>t»:>wi'> (TO<X}r\Oo ©T) axynADPto 

o*je*nrfl^zfi. (3rooa>3«s>^}o wflacri). «0(T>5cflVo, ©aiaAmajpaoADlcoi 
-nj)cmlafls*3r»8lf>pj 82o/)m©B'3rnVa>nio<naAjT»63n</4 (nxmSuulAooa^o 
TOOij^rvwjrtrrt firaoimjfflaiinsool 

l ?*p^aiaa^a»6n>Oo'X<rTOS jBOOi^fQiVjJi ^joxifWJKnOTnoB^lo 

fT)SA);rrr)l^| rnjyw <ft3«]o <roa<3<\0<OT>l©<1} (.owucatai Or,is;An^6>BO<al. 
a>?d1<t)’PP Jlei 'vw>1-^>3®ao<da)63rvj5 raraaqrtOo aji©oj} i/OHimixansleijos 
CJOaMJWflajla^. 1935-oJ A4 <**mtxU. oH <>j)oS ®;©x$Ml oflyrnl 

ojoj»2oe3rft otxuilti ©tj^cq>2©s ©mxwrfwwn ^kuSVidIa 

©l^j. «103»38»l-«>^ cnxSooj ©3*d ©rrc^coocalojaT)} ©io>l©ni} 
LairrvoujAiS ajlflriaooPKart c^^^ao1a*©^§ oa§oo asnfls^s 
•JrtiAed ^G(kDO<TMOOV3KI>lf5fTT»; ©T> OVoOWSo. 


i938-(u8 Brtaaj08WlA»®3 fnxflaaj a3*rf ©ocarina mlari njlraal^tortmj 
arniiV® w uoTeiAo5 <n>«rf»3®l©rfl ((romxvrjo miToeoOTft) ATvVri 
aVnar»>8«lr^ (ux»3>j t^onvaiAnd) (W^3»1 aj^aa>Dja<n^;. taolejAajijos 
A4i3yGna»;22 «iOilwsra>3fn1ai aoa^Aj^os aJVftaoana, moioilana^mo, 
fl»«ro©A>5 (T>k4a3aDo <o>js«n>® a®oioiA8;a3(Ol erumuo^ -uom 
snoi oaaT>l0lrf«9fi ©9©Dt?JIT7KjS (WBOJ^Oo aax3>i«>io oi®3a 1 tvaoj^DGOTio 
axno<»3>l©q} (?iv3i©iwJ' aflaroD8sfl<*>rc8 mj©Aaj ao<^ OTCjjoooAsiVtwn 
anciDlajoDfirrt. , 

iW7-«a L'vjauftiwjxnaooMsl aj ©^cri mi^aoD «o^ ©©anSav. ms-nri 

Ln>0K4fl»3>1^®>|9«nl'O fWi©^!XalA alfTXVaJ (XliVul^H ra (TUDOrvXT) 

angi©5 avr0o*AfUK0OAS^ miosav^o mcrj^oo afc^l^ACttitrBOdjll 
(nuajos aosioom oi3®»A43no6. «eio oj>fTT>1oi?osAoa}88 

rva§J3a/la) airnlw/a)3(Tj>iavau{wj>jA)8j«scDi2o fn>offlrf«im)o, raraai 
fdA»T>;aa fl»ofT>iraitTO->. nnorojos gr^assiPo ngjmrtaj u&3(rCt<m1a3 
B30 oT®>lcolf7d TO^(T\JJi.iWOT>o ©*K};m)(3>Vrt M®; ®3<®Vl>tTKOo 80X3Q® 
BioiViKxijj r»a>m5 0»x>r>TOo go»jjajk«Kru1-gloj(TD). 

a]0A»sn>3(T)1i>«M30irf»i0lA^a£ ^apoijo <»iu.lA3®laoa» ^oo 
oijoiSanAo l<« 1. (Uil-^tS oo ruiVo iOja90>3©T5 ©-9 o^Dieiatoei ao; 
'^ofnSUaoo'con cm olco©<^|s;<m L u>mr«in>l©os} 6-3o o>jj»lr^ 

1966-flS ^fT\)li»j‘>A4(ma3iDil ©’J ^fn3(*nA©onv«e©jrtlaj ©a oj)fT>3 
©OfUli ©L^JA>®a3«T5 . "l9»-OI3firT5 [I®! 0J0(U>lO OailaJ 

^iw injutto >5®> tovnoo aoAalgKrt (ejsrenS) 
<wjrj^2o®l ^ioulaplAol^ ©n ^monTOVttJ ro^oVrtinyri. ©03^. 
4m^g3®3^1, oria&S. iMlcm, ^jyml ®3*^«iw5 ©T3>^riJ 

«]©JOTU>rt»5)l©Oj5 «]Oil»90>3<T>*j©«3a» LaWOT^ AO>A©8 A»^Ol^ ®KT>1 
&oi32i aJUi;e>riijo (/wvrxuias© ol1©©oi3«T>o rwooi^oo 
tBoaioxol^ ajlold»;rmj D-»jyo'lr,o3(TvlAo aitglAssoi^fm ©-d 

liwnctrafloofl (W^oj,Y>zi>lr^jA8lei;®s (roa(}ar>o OGiOA©a<ni3s;a;afi 

mlaoion imeia;oAg 1 oJ©'Yjb}‘Tn e]Ojl»«3>3(Dla> oAfii3AsnclA8i«>s 

aunxDOjnv^ 8o<5mrt®lA0i<Tni " 

«1afli3)A3Dio ajs^ora c»3iVu e?>(aB«'niie>i3>0'O0©s Aolcixxntxmnojl 
0P^4©-y§1®^rm ai3cui>®. otIa^ tisloaoox «Viik»>©©o®efl<i>;©s gsa 
cao»^<m] »45-(o8 oixu»T®. woMrxftejsoJ oa>arto;ojl©oj} omo^ow 
-oEnlcijaa i/>OKrt©®rjps>r$ «iote«j>3a)>3> jxuciiT^MoiDcal oTVo 

al«o©a|§’. coazjos ©3K^rao>1ffl'^ © imlnroroo (Mineral Policy) 
'«iA©V8©jaT>33>lnj3 isracrjano ov^AKioa>a3i> -vi®^ov>nla^; i963-<tj 3 ©mn^3 
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uyiKnfto&^f iTOO^ooflJOi I »Tr**2«x!W> bOowdsbiI <t»*j 

oreoft ©t.a*wxnxfl ith*®! (ritoal^ji- im-«ft ttooij^oo piawntoei oo;><dhu8 
ofmoowruQl ©r»co§f> <115111 oiV»©snro>si«fl©©^§;. "«e-^ '»i(Tt»s;ra»srrt 
aUoni*©>1<a3 nre<S*oa>o®T *0500 aaeol®. <i»<w«4onoola> 
sms^o a>l®oiu>1 avifloi«a»oooi>oei«B.fli©9 iwdotooI oau^s^Agio 
d»<y}af>oiwj) oowlooaofl. 


nsymlai aoa> 3 *noaM» ^053^0 a-uo^Pid mxo-nfc tO opjsi imem&;o 

tuol ruxuito oaJVao;«iCBi«r8Dol OBognOo oailijj The Story of a Stone 
(no< •*&*><$ mo) -^Boo :***<n3®>ao«rri. (n^aAinooouooiloVjJ 
©ojl^HiSB ar> LaJ6nxnix?w>lPij©s « i m1eomo<t>Vi>ai3>l6>^ awslmifoo) 
«3>a>i«n(j4 mxuyi 00 <nq«* m>} am>1^<»,v>>sj>; 

acnjjyi a^ab;os oroojfi^osjAoJ rr>m;©s AO^lnd a;*63n;<m*3>i 

a-vjooej rr>»'<fl©a>;*ry©(^S|o. ®<®y* 
(%;Oi1»sr>oa)1®cw>l©<^ *-»o 3 cr>Dd> 
©T) <»5aJD©iriJ 1969 tt;6rrt 15 of 
86-30 OKO-TjjVtfJ AlTOOIOCO'AKTKKO'l. 
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'T’JJl' V v4*MaJ40;*jtnl mlvi i/to/m #*n 

<*-**» fl l TOAwiJfc<ii*>*n>B .\.vt, 7 .rvritfovon'.a'exvxl imijm 

wk-H Mwstf aAijj^Tviwto* «B*J 
o^o*V> a«loMilo;m amw;wi< flppj 

*'■*> •*»/> *t;«i «x«l (W *uw»w'iij» m;»W iu U i.o^ 

<H<» gfl*j*tX34 ^D^icm a> *,,»*, »!**>» f ^ 

m*j,ir*vk>T} »cnr ( ^ca>» a#; 

B.it/cnrrloiJ it* .,»*^j.n 9 ... ^ml*' 
V»*uUt «».*.. 

<utiu4 o<v>noin( 



ASJC3B1 roallO^BQIft&JO a'D<vJ a J3©lAOJlni3 
8^om>o arnsDTi Avluoanv^piPjja^crBOTi \>©1 
alny»1.»,©9®jo <ro»UBj;3>d).©a»ojla>o OBanlnl 
ojlaJ t^oacnJ«nl<tt;©s O-oaD 
©PKwVlo^rrr) a^rv^.^viOTlsoaoDoilaoco'Vo^Tnj 
;(«Vl)Vll3m><a>7i>T>j KTi ^(TT) ,/>OT>1itJ>003(TV:«J) 
»9OTVtJ J»nlTO<©l <U56TT>(WnV3J CTlVlrt nfl<3>OCn3 
400 AlCCiMilji (TOAOPlUjgg ©^OfWU) oJ§ 
«tmiOTJ»1(tj3 188 / aulcmoaud 22a>3ci»1©jrrT>i 
rmcr}rvr>oa>1«r^ wmcno. $»oq<\oan>1©q} 
<\Jl<u>ooi>w t<©1fT>Vnofnx^ «©j miooUos 
■oTad a>i3^<x» (Axnigo aigjmj ioja<n5n> 
mxaftojoi);. <a»s>c3ro raool^arolpjocoil 
ojcmj ra% Apjocnio <0,*1©tw>]a<u3aT>l 
©]rmco\. rnl©)j© jjoioi^Aui (Kioeijo 
oQoo au^tftajjloorrrt n>14oj^>1oj} 

OoXKTTjVojOTXal. rilCe>AI Q>7IXn;«©0$ 


aaroxi), oAsagTroarzoofl. roUflro co\<Bjrpr>>3am.?-i«<8 aoj <n\£»Voo 
calo;cn)j. ©>«xi} aA»m rn^j mlojajlsiciaiort^esmoarrt (wai&ri mVtoi 
au>a)«rao«flO}m>j. <remcoj©s </wu*aDO ©orsrueAiyil ©worn; Burnt! 
fixrxoijo ©Q*©n>lo3 cnuxulcnl^oioDj. OMBDges ■kwoosxo a;»« 
0A30T»«w3Ki4n5 aoaxnjari coerf auocj^Aaen ©ajejowfly# 

Oi nw>|OWX^ ia**o<a>:n'a.jj:x>J anocw. ooaxn;*W6v^ </*mlcn 
ooomS^ruooo® avVujao® ;aiAsa3®Vfro>;ssmliAoifmj. oao^ 
oioeirtj i^6nflra>uB3<n5|.<n)i.aKnc6m^ rroonacooruaoeol ria-al^amcj^l 
Gj^BQjmwjiio ©»o(TOAaDu4 aftoo B®<4aD ^joav;A8>t^ ajbVae;<nvuo]os 
<nxx©»6an<^oax>Gi;o ia>14ffW>iOAOSj<as»;m>«!njo a«k ^je^jo fire®®;®' 
©^a oy3>1am»l©;<mi. ©©*nrriiAiu8 ailo^iomtAOPumtf urearjano 
8il.f»©<TU. A3<fl l0;.»l/7«n>?0>Un>7«>e/ (A 

Synopsis of Elementary Results in Pure Mathematics ) *j>m> l'^jOo 
<\jol«M»]A(o;cma:o1. ©tj iv^cniimAo all©8«*»3e»<3Krt t/tirnkm loocniLcnr 
oej 3A©rfl ^00 Laxnfluul ajtel«jj<ugjA<»2«n»xrfl. A3©«T*>a©<recaT>3? 
a} 1 *) nJ^OTAOnVfcxI} k aJ(0>VuM<T>©Vj>l ai1nflo>^Sl5aT>j ©AOOTSa©™*.©*. 
©DB3(T>]»rd fiOTOOo A6>CTK!TO»TJ OXl/lA©!^ HWlAUJ OllUMlAOlAOa©®) 
oco©l§ graroeaofliBl ^©nila^ojfm rosnjj o\>a/lQtf>c*»©©a>Qf) 
swjs;aj»>l<oajl. 

rjV»psp<n>®ro>l<n;oo3f**5 ®3®3r>;«rJ to.no<r& n\j«dajAei3<*3ej 

fB|«8 iaJOOWM) *\j©1au oj)v;?n;A-o;rt«3!al iJQAH &>'Otlu8 Tnarj^o 

ailaMri^jlty. (/wrtioiuBom^ovOTBlc p, 2£ uraioaaoor* mytArofoio »;pk» 
aflj ailrAinittanogjoAi* rTOaj(n6m1^o7>3oolo^rm; rviooNOAaosmo. 
©KOieio «wrv»nfl30lfrt aolaocjjo «®j ruili</fl (nxnjarflAaxtf Atfsimml^. 


rcns;©n> ^©yxo^o a»drfl»A03P*oajim (TOarj^ryomlori} «1ml©>o hj> 1 a*jjo 

nj©la3K»n«a>nn<a;<TT);. aJlei rTuiAOO^s^rrticnjAuS r&&Qsi*Qor& 
©ojaIpjIo Tnsrjilosa>;o -^JNroao'UlOjODi aOPJo. (/>CTnl<o>a»<T\j L <n>o aiol 
^•aojomjauJ. oiSriVu; boIasoi* aigaoo-yoyrrt gaz-Son 

ra>p»o3nelccj^d <i>Twoj<rrK0»3J'l®jm>i froo^^oomloo^ oousoil. n»nzi;£»o 
OAOiDCjwWAOAOOfTDjo tmOQnOO ajrVOJOYlitf «&0 -» lKlAl§>:ol©;<TTtl£i 
^j>e.leijo '!»or}af*»3>1oo$ ^^laouoAflnkja3o4 majifl m^nofU Ia*aS 1 
r^la^OviXTT^. gJTJ tTV«CXTiajlOL®rAJO ©>70<T)JB»r^ wVul®>©<1»> n®©° 
LfvjfnlAjPiJood snotulajj. <rec'3'\r>©io>l«><$ mlPioiamo al«B© uMmtot 

c/Mm^©>€*w*44»]o aa)ftrol^lsl,^<T)Daj;ai>;^a)- {ii oa3^1®;nTjj. ©ado® 
srr>aio>:x3S njraa-]/^>o ueoUaojo «®j BlirtlccKj^oasrTxt rcraa ® n <0) L anx/D3ejl 
room »©; a\i;c3w*03iaa»j6mo '^yTDjan*X!j;o iwai(5 av)ouofolojl©;<n>;. 

jgA»3Pi®njt3srrt mraoi^r>3 t#s>o jxjutKTCotaaco Notebooks of Ramanujan 


<^ym j/xnoo oailajrt. auocijAogaS irooj^oawi^rt rrosaig tmontinj 
o^aoajlo^anj. 00^01) (tuoftiiAfijo (Rational numbers) (roo^^n 

«W)lo^ ajwraoanlaooosolmirmi. o»«law> 3 r>a 5 fflo«i«uglnj8 u>sn)l©> 
«*3>lor^ (8»SV2B!J>r>COOfOi1 A<m«»^oa<y§1«i<TT> A4u5rrxa>0 oagVlQA 
8j»s L<^ 3 u> 3 fnifixan><ds>iolil mo^^n(OW>la 5 ca*6n< L aji 

U) d Q oTnu 1 tmo col ©j rml §j <»rra>ifl»a3>3ma3colffljm>] mraarj^oawjlor^ 
i_a* 3 >laaiadi a»< 3 >luocD«a*©BOco aomcrulA Ajcml-^AalPi^-vs 

rrv«»> 14 «jjftfiyo A*rr»©o;A®iOS 8 ai 03 »aiu>lacj.fld a cool o 5001a jrm 
o» 3 >lao«rrt iTOo^AO( 3 wl(T>;<r 83 <ol«;aT)(rf. nawalmlscoloS iroolapjoTOl 
a^i^rm aj*lA*>fiO<rojo Ajolajls^nJ <ro<j(yu>o LU»aul^Jlo^(Tbl^j ire 03 ^ 
ranritoaj omogi^mJoiAWOgtoGj (n)j L OTrjt)A^6anu^ OTOBlcolfla;ruxrt 
inarno>ut»3frCv<i5>»«3>a QsTKjznoiajoABocal AolmDcujomo OikJ-^ojOI 
AWHTrt. m©ua>lnj8 aUgjot ®a^)#>° < 3 nntS**$ mvgmkalgty! 


nMomjna) <n<oc$ a;i3>ViTT>TKB;os acr>35<aa>laja auwno aorta 

ojWitijnfiVji ®;«;Ala»!»*VB-;rD «oj o^»n.;al^3<wa «raa<ac>mc<DH®j(roj 
'»x»f}ano. ®aajam;«njio)Vi5 “ i^a^pnasmocLo' g«r83man6 treoij 
^rywatlao)} o©m. ©a3>^ni aJomaiia^rUAD _ 

irerijii ©oaocnjBJoc^ Iff!*- ' r »» ' ^ . \^*‘-T 
TilOOoOo ml^uoila^! 7«j ~ 1 * I* * 1 ' /&A*' 

|-/t * 1 *S 

i»oaT>3oa» ®ionl(3miriio;os ,>v» 

I'rn^PHm (wtAajQov/virol onamjru i £p^ t 


©lawiAio^jao©) oaio^AKxiA^ 
arj a3(fiu>oaamjal^iacolo;nDi. 
imstaiom »09 w;6>oci 4 <ri oo«o<r)^ 


k* 

1 me % 




— "i ^ r* ^ n^ji - ,» - 

B4P6 anfiKmAS>3<^ 11 anK^Vfl ffigro * . 4^.' « • j*i» A •’ 

wamAlOTjaaaoa ailaia^o a»1^. ^ ^ 


o<Vu3^rtV5»mocB<inj>06»«. <*>j6joauo<w» ~ 
<n>oOAHlAs>^aT»®)la>a<o1 o®; owoeJl 
amtsonS (TOO(}aOo atldknjinuloxDO®!. , 
nna«n«>r) »i?-«sJ freoijarvouilirt a^arO 
o^ix44.sijylnj8 o®] <r>;amj<i7vy6iol eKla^. 
oajD44LS<xyloej aj1oi5 ire^o'Dawn^aco 
T)3®3co<moaaj; crsrolani^aDHnaol 
o^m;. ®oao<n^«i>T} (POTTrtatuxxTOcm^joaoaji 


•%*' ►*.•* 
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A*Vu;A©B fTKKWOODOO 
niJOJ]o CalOd4LS<j5 Oal»« 

®3mo® n\»fl ioDoa6m>Vn5 
(rtto/lsanjo nnoAavIsrao) 

®.ai>oa)0ar>1i^1^V8i<m). 

03a3m]Ko5 ms>n(} a*rola> 

Ui 3 (Ttf C«n laJ «nj (TU) «w u4 
a(lPICD>1 O* '31T>3 (TD <B>1 <T>31»1 
®o^pCTKloej iaja;sii </xm1 

nj>ow(n3L«'w«w>^< fld 

aJJO A3SJ <OOJ ®° *** 
rv»<M* aMOa©*© ffl'D-U 

•woIa ailnpc^omtftfoTOjo fl^:>^1®]ai>ij>VT>o<id. TOO'y^rvrotevT} crumi 
au>tf»a}o A(WO]A2]©a3©.e© froaj<^«nrt«flosv^s;rf>,cDioco1iTi|aT»; -viTOldi. 
nswmomajlalfiVdD i9«3-o8 nwyjijiMio (.gfciftg) oadosbIoci u r»**xn5(n> i/>ar>l 
tvxaxruLO) ©iA»nG<n>oo«fl©i<n> aoafcuArf <3®J 

®*> AoroVsi 6V3 >s1oi;as;os 
Ojk©n3ol/3«rJ©jp<TT>]0 A3«ml 

M>jonj) i?o 

S*vA (TOO]r»Oo g?u4o^Si(TO>1<Ofl 
®3 < TT>1- ©T) ATX& O.aOnCmid 
rtfxxJai/k'u i3D'5ie;(0)r l j(t»?j>L'»o> 
rr»3©ol. ' <100)1 Q<xJOOP) ami 
oootlmjjiloTi&olaoeijo trnwS 
ebaKlos&Jg.” fij-T) avosaio 
r®<D;itfjin>l i£0<6>36TC ©\_aJ>\0 
nrxxku»1 <xStoUowxxfi -tf)*]®)! 
cixrft flXaiA^raaosrrt, "alamos 
arxloSoiom). Q<n>0>ml£j<u>io 
<xJlci4ooy<m) aoj u>av1o)My 
mIi<7>eMBi<n}&oie)aa -too# 
njffjo )* twiq r^ym; nyaaw 
a»7«; myj. oomon^fOo njo 
*>3<9o)co aomxooatfriaajo. 
,ioi3navoa^ia,loi gfrOXKO**) 
sonim i<\j<ju>jfvmo2js;oa)l 
■too/ a>oa kto>3t3 ava&oojo 


AriBjMlff "®D«oa>;wonj 
wind oJOO a(D)lryjO«3>3«TT)1<D ©l*J3r»fi 
«TU<4 «\r>3<3cuyi ©oatf njroo ■j 1 \!>©'3n> a>]S<fl 
aiVipm3<T\jfl*3)la>3C0i1 «JA<h.oiHai3wlacu«ed 
©Ao^ojoaoi aioAAogs^nww^ 

anUaxn fBotnoauolanlA ^rjvTJVwiomi'U.go 
oV»;cm ©3*3<n;»©ri} A^omwomsmu* snjs 
*ooBi)«A TOOij^rrortonj} ’^*>Asej;o‘ as 
oD^aa o9l<owo ioaw>ao<Dil nfloWanjii©]. 

LAoatm fl r> ^)on<5^ cwlaool. boo>*©}o 1 ^ »flp>4 rrxoi 
fnxrt ooatnloloiofl ooasro;*©*^ iroacojos cniWkDflsa>Vtj8 
6VjJ§ OA©0$ ©J**J^aJOrJ«t>l,ad OSC^'a mlrtj3««y3;ilfi Tt^r>OT>3^i1 

^JXKCKWnl ^W3»3ej^o AiSj3CTUTO>l©^} (T\x2B<3>o ejel^JOOVDOS »9U-<J5 
itowj-vOo OAo.aiiku^Ntoc»*nl. TOTilos o» o'j^rxwriVx'g (/>oavfij«n\iij 
Ol4fl»yn4TO<4 mXD^fmo n££|.aM20<I»l ajOOOOl «0 §<X> aj;(3)>lK^I*TD 
<lU)*«Xd TOaiJ^Oo Iftjf1\fau1*8l^g. (TVo«^3<ruVlD3(101o, CTOOXClO^OWTll 
Aid, «too>1o®J 1(TJ> 0’ua3ACJl®e*kd (Number Theory, Infinite series, 
Indefinite Integrals) «3>]ftOTl© ojl,*ifipsjn©e <7i&U)3©23«fl©1 mrao^o 
fiaiUj L»^snjfTU>6TO8>oS <^aii*>«a,©*oai fvtjolco nCQjsnvri fiu«©^l 
®J CTD 1- 19,7 (W^ru1rflj<a, 4 ana3® af»3«aul-OM)3fni«(t5 oxiItoscttvo 
awVVwuoorr^oxarnloci aAmjao«r»Bl(33 oot»© 1 «fc*m^©3«flo©^s;rm 4 , 
'U'(tkmfTUoQi 4 » 0 'os oA»3«m«x3rj>^©jdl^ja2 axiViuoaoiaoCTnVstf 

ajl^T)fflna;©s®|o fn)] L avTio 1 fl. i (i7na^6>s<ojo aflaJVflsaoan <n>m\ui)6n>o 
Q0«3rn;«©o(} U aiinjrTu>flB3a;©s &)• (Tuai>a«)rA«.5icoo©T5. moacnlolonoil 
rrvi^kniTTOlai saxnl^d aDifluKrWarpx) <TV3SA3m]o ;^jc»*3afT>ao^a3(T)] 
»3®1 i^ani«eA*©^s30j©«Km5 nroojaOo nilu!>jm)1^1^(TT>jai<a.®>t w»-<o3 
0323m] rt OrffcoLsnJVute av^o,ejouB3GiT»>34 mlrrrt sno^lojd ao^ 
o-udxtftmj otAo^to pw!^ t9»-«oa <TO®j*no ooorQKTjS ©avoooau^oloej 
<v^ooci3 (FRS) (mk»ociTOS]©M><y^. 

M]*dsm(niov,\(9]rfW3arlo]OT> o3»3o>;«ofl w^oooo avw3»B3ol ruoAo 
©aJ^Afoom^m)] f^oAri. OD.y«fl.ojlgprt»j> «*>d)m3u>J30>ni]o <u»*Mn> 
AOO^OBsilfiQafi iut»TO<»9joai;o ->j)^0o «e*;s1o^doT>!3>]©A3©83aj3o. 
TOimlmlos rroorjaoo «MXtto«3<n©U3u)lcna>3<i»l •rooJaiASQja nrooS 
'*x>i}tOo ©o^6TOl©Pi ©O] a>#ml«ri <w332Vt> 3 ^omcrala}!^©©^^ 

6volrf©n3 m^ov1«ri aofwalnjS ooaomjwom AosmoaS ©ajrm ©.^lOf^o 
nf>0<®<U>l <\JO«TO>] : "O32>7>;#V0J, »TO3rd 0>7T> SJAOVlAJOkHlj <1XTU6 
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i/29 at&ri. «M# a®; oyimatyMiKD avoa/jaagir" ©?nlacix>4 ooaom; 
wn5 IBLaWKOO^^rr) ouo» “>w*9U>iryo^ into £xn*i n03<A<wl 

TBiX&DO’ nnx 'XTVl&'ti 03ffrf. OtJjrf A^tnjjAgJJOS, 0)JA<00<Dl 

otne; (mmjmtanVnl&M ^ntA>j}tykM>yii A*hv;<m nfi^o oatito 
mvoQjywxnyrf. ~ ffi*B>o«rr5 axmbvaro -r*4mlaj>BeroAfl01sajln» "saAnul 
«oc8 Lajo6n>o“ o»m>olfn*vysjrTD ^6m)rrxioOJiOoJteo»a>CT\>2noAi<x 

BOf-OAiS a»B3(T>i»(i5 nvoQj^A^ 

*®m>o«rrt oojoj mnriAlg>H^gad$. 

ODaOO>;«Or^ (T\j;L«n<UDAitf«810S 
A.jffljAiXflieoDawBn 'vioi t^uarrC-a) 

0>«T>lOT)0D3(rOLC3>»6m(»iO <7T*9I)0;4>S 
■rtoil®v*5jKXTn fpriarojOJ^ajcrd. 

OMomjsnft »9w-nj3 fixvi^ailaeMaS 
asCTntononrt. ®bcj>1<t>sj'i* 3> o»!ir*« 

A.|o*0A3«mnjnn;aiAj rroog^o 
flflCJOflSXDDCOA aexJAiMxruos^^afi 

y*rolam9OT>®jo i/>smlcm<Ti3a<T)anliiJ>g;o g)^ G^nDoiaon gxrn^ciiJ i/>ot»1ib> 
orr>§630©a ffimjjo t'vJOttoavl^svAownlolAOifm^. ns? 
arao-jrvoamloo^ 75-30 Bmnan4-a*l.a.ao'xfl®j<n>j. ajx3aj(n)®an>l®3 eoo® 
<t\j4a»> 4 iroojaoofljo <wvx»1iiiO«a^a^ «®; L<\»w>iA «3 v»i>® fcpjxrii 

«»J]O<TO>l0<M;AOT;aTO<X»l 



®«m>nuono>lA*'D<wlAnTOlfT)jafi a»ag><6oe<ft1<Dt 
aA^frio (International Centre for Theoretical 
Physics - ICTPI fl»m><flao(®1q* aocra»3>DQlA©®i 
cojirolca**^ mrtnAosmodjrooos oiIaoviotow^ 
(.iogloei ®^aKO«ml®>»ao>offl o^mx>»nV^l<eo]CTT» 
nnlcnool aaaarnjaiorfl 0rvi®l®8 ooj crviara^A 
(^oavAOfiSo (^'50(^sjnxi>l | x»l§;bT7«. 



©aTwxaro mxx»n8m5 enauosoTfcglflS} (Ubot^cdIao <nj»VSsg^a3© g-»j 
A®ar>iw»8;o &*2soannooi rxim^o m>jej3»>«rri. **1,001 o«^aijo 
aJlGJrJlslry-gfi. «a»a;euttx» a \> mxotfi 2Kii)^x(TY^m6xm&xrfl n&m 
•&0®jo doo aflmja<ala^A]SD. jd-t> aimkn;a>x»^o;afl ^Qa^o a>§j gr»>»o 
awmaosrrt (tuA mil ail. atoanS. §yvj>£<xftuS ai*flznoaT> msrannVo> o©xnjLa> 
a>ooj-^j«T>L^aj(fl<w3>(T>6i3B<dtfd oottauiQS mjm3<TJa<8^orr>oai;(n» «a© 
©<no®2 BanjoA <AXT\5Lit»©«o><T)3bn5 itoo'j-^oo. ®>©ofl a\)2LaJUoa>a>© 

</>cm^«T*ara>la5 <m»cf}*r\3 gajonoi/ily^ 200 oj^alaxi mow oilcu 

OiO^m aigAO nMoaoflHmaxn) idler gaiAOb-meKgxmV 



fi-D L^wlexurDrrwB 053m3(.aj>«a7i<tJ «e« o>aio«u<fl fri m/^mo^iooi 
wa>lyaS. <w>aq,nan>l©r$ aitooril afilmAAOVio 

a>OT)ll3)OJJo nl ol t|1 
aojtd o®« OA,3O0er 
®»MD^3rUa.(T>3(t>l®2nT>2. 

A]5l4»3e*> a2«oxi38A©2 

®>©m> ail ail CD arVAtro 

sm0i®DrDil «nj(TU)©aj§ 
imo(T)*®oa aJ^axIoA 
swwd ruxoUooyrA oaa/tf (roar 
mrrao pisI^jj. ®3aaT <w©nj} 

-dl^>3ail®8fnVrrt aJAdonjAlsls* 
orm3®l®jfm2 <nio</)1a>ot^ao. 

^ilflSSAODeifflci mrocn1®>rt»>l©nJ} 
lAJA&OMMOMOIOlij] (TOC^aOo CA-DOOl 
•ooaoo (noajrAibnxOTnVaJ 
fOifiTBOqjil 
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®3acx$ fn^i c \«ocj oilo^D^pfTVo <ro^»3 

etajrfi rtfn^\>o<n>o c»r,4'©n>lrooo<fl<Dfira u*jxdo <nx*njauA*J t <ooo>i«®> 
fT>laumu(T>A083<TT>;o ®§p®>1«jaT>c>la>3«ja. ®o»n6 n-oo ajaxpjtad 
®xxto 6>A.s1^ojaej^*aS ruDcmotal. g>a3»n»);s<arn5 W02-<ri 

i3»o , >' k no ai(w<n5 yumiVuinknil c«®»jo8NV3i 0an6m>]. m^-oi mflu© 
-violdMi aJxr\jD<»1. <%olmjV£*(n>lrtri «fm3omjo3n>aijo mjickinoaaueijo 
<A><omjr.ato<d{)lehdi>xrK36n5 froorjAOo cnfLn© f\jj<fttfjo>l<Q3«as>l'B<3V »07-®S 
«ya>\a>^>mj<uv2oa> «VMM fifloa© njral^ojo ruxnaaiL 

oig»>o ajoVd t®®1<^A4®ftno:nfl«;<Tr>; awio^ ©®^a;P» ®eaiy»n 
<aaAa>}crraai LaiirfmaB^ mloaiuflooari. 3r»u>p^«a,<fl ®sairf»los 
Oaiyj\eo;rm «®j o«K>3iaj«iK>3rt»^m; : “®wgi &oe$ umXoqjo g>v 
QjqytoS *j§hooo*mor” 

oadojjoI nAnjofl^oauo ^^(OT3)>no^OVx>Qfl3>o©5. aJVjoy>aro;a<vmin f>*i 
ol^iocno (os-oooofl aieiajo roo** osaaofl 

«a»jrila> »WI©aro1rrf Bo^crrftoej ^olmAoeioaxnjc zj>3sm3(T>3oflgi 
<i©m>o>3w1fflj(tr)j •TOO^'^onwi tJoIoiwdu/IoJ a</i3mjl®oj <n)lail©3 
m)rft«©njj oog\ai3<Q»o ^iVsiaGOCirac'), ©xxro ©Tn,\®1<t}S<i»oat> 

®3o6 c3RtT»;ajo1aj 0rxu0AS0O3« «J>3fl4 <TO!3>1 oj «a,j©u9OT>©>coi;a2ru 
axxHnxrri ©aariJ ninfojA©^fimoa»l. 


(TO«a>3ewrfi o©3m3i®>o fl»8 i jrT\>l^jnxa«etf Aoopoo a»3Cjlmou>j<OT 
ASifiomijo pw^aocnlojftnl ajvmjejo ®32 <t 5 «i'54<iW7nm3'loej umd 
rjjAj-vjkSJ «®j cnx5«o>4 ©onA^^TUfynaol o*»;«e,io9jx>sj> <2flj 
o/u>i>art>W>®ymio 


®3»OOjJ BjVllll3>l3ID'lfel]SCD >go (TOOO*»OKUi <T)3SAlCO fTOoBCUtanuO r&QO 

roDart ©:>aoo$ rulajw>aj;o <w>3>^cino mosAluaoo aloikO’lejaatf <r>s 
rrrxirt. «o; aufm>;(/$*o'on>l®3 Tiy3in5 oej3Am«^CB®l n©m> 13 .a>:>atexD 



njoarjnOo *flOHT>;m>«fl. 
A3^ajfo1®J®xxn) caoo , }'»r>inmlci5 
®OAm);(nota i o g)rajsa»nl viViDl 

4. ©>l<8,^jO Ojl^TMfcOaiJtD 
colfflS aaanft <t\jxw>o aflattorvTOil 
Oaxd®);. (to®>; 
OAWU^o oWaDl^i ZM* C7jy»i 

ao<wl A3«T»iO<m>A oewAmjjnval 
ml mxAxnj (oo 

aa mind (tvaDrT>ao®)a^Daj3a5) 


r^)fm ^.1(5®Kj»cr>!> iw^aj1^;o*o^n«>aidD;ACD3col®jaT>j| 

uxr>Ao®^ruA;<.jl®3 aMDDilAoj (.-viooiaol^ '>J>tMei;o ^lrTVjlA<n)kii;gjj 
(roaf^annwOoriJ ©>3©&a>®j<i*3>ln , 5 a§ja AjoaijoKaol^. <roo^aOo T/1§1 
eji«rB3rf»liiJi 0A3ag^i®1«dA«aTK®3P»nlVrd 'Dsoitnlo.floo 

sralojanj 'TOew6V'mo1®3»«o©. ooj iloxTiio ®ooiA;®m®o owDelVrurd 
CTOjartayj aAslapi^ aseml6»as>3iTOl®l<»iomj3g3€m6Ka> sni^snimo 
oIopi Indian Aisocidtion tor Cultivation of Science II ACS) o®od 
a«u>8ai3 ®nar}r»r»®iD>l®og ccAVUiroVaS aau^ai)^ &&r J 

oyjrA ®*3<tS T\*a»?>1iJlo](TT) LS3al®8(T>lm5 .oslcolossol IACS «3^1 <tu1 

aficod AsanjOaKiT)] r^)rm^ 0 ®oa4®Vpj3®8 

(TUrfUftODlfl (TO0r}^>O®B> <^1^0o0>aa3<0l <^©<TD;®a3®<fi6) 

-MOAi^ Qsni. Traai®VeK>en®oj} <Jl®»aa»np aaraOLmpj>®8 m»4«ft03ffl 
ffloo>iaS ai)Dm^'3>To>l6K^ »vJ3o®DCPTOVeo3<nft «7e-<a8 ®ajr^l 

Q^iSOnfi IACS. •3>Da<TVl®3®43> ®32nS ®>SK^ ODrvOVn} ITVa(Of!3®>lm; 

<WMb3 IACS oej Ci3aur)y>lajl®s a»alA»»fin>«i3yfl (rTSOTTKXTJOOoslaf 

e®rt®r$ ^np*2r>»l. afl0(/a>®;®s«Ka^j33 Liraao ^.utoa)^ 

aT^aj t®o«TVi®>:aiaMTU)OTuS v -vmiViuW&Wxi8 ®oo-} l >n®iD'Vi4 a^Iojoj. 

wi7-®4 A^ji«wao»3 <n>(flru«^j3yo3B>u»l«>cj fiwoimJ *oa8<n)eKXK0)l®;aT» 

(ni(«. r»ut»;c®>3rai ajoydiBl. coiaDlom^<n>1p1®l®8 B-7J®>lAoo3fn3t®> 
amlopj ®>3®<^a>3io (Vi 3 oil a> oajad (Tuita>®1<eo3a& a\jl.f»n.®3afiKr) 

®DC3>^(TO>0 (TU<T01jrrtlSfrX>‘O' «ITJCX»4<TU ,*lljj;<d.ag3^ 

OftSalrtOJCft 'vljiolw rUTJOll O^rtAOlaJJ. CTO«nP<T> OXTiVefi a®^TJjo LvilDi 
®^§ oiiwu'3>®TOV^ ai«jaja8 «n»a®<Ujo (^cairAfcnK^a^jnxTHaBaloi 
a^AooS (TOo^arvaroVn «i»ru<n>®6iiZ3®;ianl 1921 -«* «oa^ Tilcajo-ami 

aiag a»s«ijaT> «®j nwKR'dk)’)i«lBi uo3fnj-.®><Tuaa8SfT>®io>V^J 

AojmvaVkrt A^fOaoii<no o3.®>a>lol«^. avail* vtom*.<oMxxnodf <ma>l 
L*JU/»rna3ro acn5«ina;sre3a«»3o8 ®-7> <oo.a> A3®sn»a3®l®cnldan;. 
<e.<j/?d^Ov.®Kii«ol5raV3i acto cru/ii^nimtor^ iDlpjmloo (TOa'j^r>o®o 
ova;L'>W3)lo o} o>To)V»Tj«6d ^nmosrrt A3®*moT 
m1e»A3<®o ASCll®8 L ( o«3)lranpi1«*»j<nvi3»iaT>3 t (TO® SK> 3*>Q6M0>B,1 
oi;oa3» a\)‘Oj<T>a<0 avajtfj(i»>k»Gj wcjniio onaalci^aa ©s«Kisei]ao<n>l 
ffi'D Oajon^iwrolfrt 6nifnua;®6m<rrt ©oaonj a<T»<pg ax>6ioio)jb»A3sna1 
®Jor>i- m^cio 43>®r^ <rvnt>&oi<mlA<S art^AsliulPiio «<};<> ^]*]a 1 
®1®1d>o;®niJ3o3 ®3»z^ aoj or»o«aoj} <rCo V 'vi«ihO.S3a1g<S finj®3>3a>l^ 
artoAu) ai©1«aHm«ood rnsiactl^eoDbislo^imi ^co ©>3tamjln»3svo> 
i.afco^«®<Twil®r^ oi^®> i i<T»l5®)i*oa> i ia4«n8l«>ej vjlcnooi (Scaaering) (mocni 
aujl-^afl '^wij^ornloaj} irusnxnuo ru^v3m;aim>i 
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(DOglct ffi-D aJUw>o fruoaumul^ ajsj 

<zy& uvsoaMJXBOM) (/'oai'AJw'mo rafeooftl^. ruoianoo i/oruA«sos1ej;«)S 
L aJAjLOinu4jn AsoitnVulsiamxwd gtreDa^m) <TJ^a>pcr\*anu3 arno^^oo 
^KVT>riilou>«t»oo^o1. osjalks* w-ffA froa»3«f>o otoo^ inooirAmrwiPio 
(vijooo»;aJl^. T^AOiiSsmirviAoooo (tt*306m:>©t.<®'0a:>flW;) a$©is>e»1oji 
©aooj tfioajAornlejjos ASrt»>la/ls]omi»J ^^(^xncntoiTj ‘e<iXXD)V 
Agio (light quanta) ih3oiahi)(B3:®*§;o t <\*o> 1 iAjruAaw)la© 2 A<x»jo 

dBoiTwxn [tjaoooo ttJto>ojA<»;o OaKftODi aJVspoeftmjauonMo -\j;ckot>; 
wejtm taJAOu&iwnloo?} <t>1oo LroaiAawflrrvAOfOBVtffi L <vK>rjKjtil^j 
uftooiffllojasonlnja cnkrrt oi^at} 



LaIAD05OlWJ> tTOO-^AHl'i]. -vl^OCKn^ajraj(TD l<\JA3UBo gCDHiar>(5(B>3 
writ mowo Tra^'U f^y8«mleiAi^ (TUJlAralaojrm) jnimoCTri «aa<rJ 
(R Jinan effect) r^ym o^jaloiolajorys^cm L^rulnuacKtt MO 


av;a>ana>io. AiVrt^ooei(wo> milofl oobskd a>mtniro8 mjMorrKWDlrrt 
iw)4'»o mo cmI oaf 
oo*riin/eo<vo 
OH»nr>. gj-D wa'Vrai 
sm^Bio <joo<ruL<m</> 
ooj rai «m oo <na of 
rsRfi>0 OUIXUVT)o©»J 

eqaaflo aanoolflj 

OT>2. OJ,J®»i(TC<0 > aJOO 

4ajio«r»B;os l »Pism 

§ MAmjioco A®) 



f}o!3Uj1 CO 3 3*1 2301 

e<ri 

o®eo anaamjlcDooiO) 
imo 0)1 AO © UK ub 
Qoaom oanSlocoi ibidjI. 
oojnrSi'iieo'uvntlcijI 

Aim ; «»j 1 s j <on> ofwn a»i 
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rilijJ mid otrxflo<*oo' 5 <ux*n 1 aoo<B«ri oavaoonvgVmtei 1^1 

ajjsajmo ms(WJ>>»(Trt <3>is4m5 .mJlfjlrflj ax^aooti mflail ®o®a5 'cnxt' 
artofl (®«m$ minomo) avaiAl (■VKrt^fl. 1930 <u>VT\)o«n>S ^ramlmosnl 
uoDcn\o5yi>3<DOOio> 0*901; o ecmajiao'a «nw>^nj>1, oaxwutfS o\x»3<no. 
rt»0(}of)iwo>Vrt aMlajaft. ^xnSL^ooi/wanfl omoanrua ovaaooxaKnlmdao 
moaijmi wmwaofWJi ^^,*^®o)o<nl®iaT>; iroo^no. (ro<u>jo^jo©ei 
«>cm> omaouoi ov ibz) 30 )o oois; rm. oaiaa^oooon^oruw) 
oj^<flO)la»;o ®p3®;agj. iwoquoon)' m;a;aiT oai1i.ni mo soa</>D<8 
(n)wAo>^op> 1 m;a« amo«iwS miaoomo amsVntlo;m);. ^JlaA^oeioim. 
i 9 B 3 -o 3 , <n> 1 .aJl.© 3 a©o$ aojaAmo® ovjtmiaJiCTTijo anasatoaieS 
amoauoS o^^DavoiT)VndJA.'>moai;ACO(i*rBoa 3 (l. 

n\)<i mil ail. ooacrt ewl^j omosimri cnaoomfWJiVil ffioo)ico;os uoom>:«j) 
*ja\»aofaS avi^viaxyDOo® 00; rrvromajsni. mjtf3«B;.o.03<D(l ooai 
oa^U.sobTncomVoi >o>>fl<.TO*nlo;<Tn maz;os ®3 »a©<wj> ooooucoieHn) 
ovoqaaoolfrt ooaS owAato ajjitrito o^oaailoaioaxo mlf^laaoolo^. 
a^Airocoavgo gcroi^o'VuS </>aair*»«T>o msoo);oii oo; fifloi^rt oocxniL®> 
bojktI uwm 5 i©> 0 Pi 0 A 6 > 3 n> meJto 6nino;ao>1 omsomooijA 

-Hpmiart <m£s>oeiarfi ©iIa^jo (roailcoimimloao® om§o cbood 

193 . 1 -o 4 milail ooaafl aiwo^oloci s y#> eoJi^l^^Wx^ (U)ooas 4 
rruDXDo oBO^Sioiwj. nn$ miromo nwGi©>ol.«>j<TT> ®otm 

<«>3©mo®lo;m>j ooo'jaoo sotf3 ©‘'fcrftlftuS ©Oatf <n>®n8au3«n5 
ailnA«>oe»orft ffino^aJ ® 3 orf <n)a>o 4 m 3 fwjml aoolcocsV 

oosjoo) Txa>1o)sm;ai(6rfli^oDejo 'joai'j^rvo rjwoioiiDomflJcft o^sidan;. 
{DTi aocicbboAoJ eo4(D^9^;§loei smimWiAsomo aonoxSoicolfO 
Lajy&mjonlcolooi^S t>ii>©;Afa;bTB 3 ci>l 'roomdQ/ju&'lcixnleiaioaffliafi 
ooomS'Oiawwiojos 00; r,i;aooi <o>eiffl;rKKO«» 3 >©rm i/via»J 3 dlajl.o©:>mjo 
'xio 1 u& 1 e)V^j 1 « 0 O 3 fT);o S>^> AOGKO^aiVoi raraoijrmcKnlcn; a*1owj>j 

oi«alAg;os cwvoe&i/'o (diffract ion ), L ^A3ioai;o L aa^ai;o (aiooaxTUO 
mfleijo (.a3aiA3aimir®lei)o) i^io>\<oaj4(JW>mo «3>js«ml 

00500 ca*UGiA8>B8 iroa^va <vi;cnto t/x)OM»»«T>^ai<flajn>mwnufl<otS 
iu>;sa»a1Si ^iaooo-lijoi^ L^JO> 4 (a«)<T>o mraaiarKTOilol <v®*x) loiIcooao 
aoo aa»nci-aoiJiV 3 ;m);. 

ooooiSt.nDL'' 1 ■» i 30 ctt>oto)Vo 3 (W^V)i! 0 >oArviocrx>nl( 0 }(TT)j mxfl. nxjloA. ®>»nS. 
6im>3oo>oo 003 m 5 LO>La*e 3 aHAm 3 ®noj(TT>i (TOO^ono. oAaAui uwm^io) 
aA^»fl»io6 <n>o6iiKru)l^ «»aq aOo 3 )Kjon);so) 1 ao 



b>oo>^);al^o fniej-^roto^ aA^oauanjAai ooo>l 
m;aa (TViL-xiaiomaDO -vio,lomrf»;a1^o oroorjrvno 
fioxml^ooiaorQiifflimij. m<Sac«nk><$ oaoauosl c,i<too);«A36ni 
<»>a^aao msorolca ^^2^ ^wo^knxaxri aooova<t>o cifilajiaiio 
c/)*r>mm;a3<oto;rm;. L ^mj-ova>© «o)Almuooo^o\'vis3ra»6m 
6W®leii»s CLoiAsm*»jua’ >»<rDDsrrt rroo»o ooorjano oilcuo^tol^l^l 
o;m>rf) nj»o’jar>3 O^xr} 0LU!>3o>3«Bos)fi rC,3>flua.o3^»1xjla;m);. anoaj 
c^rfliCTDOToaoosor^ axniAoaoo ao§6>o aJoWi6TT)ana;o <w*hj*n 0 
ai3;«so;aoi)i1o;m); Tti&Mvml-ri tMernfar’ -»j)tt> 

aAraioo fTUoouauA^gia <»or}Ann»)lo^ ^o^iotio coooi^ovomloc^ 
olofkojo w^aaim>ai;o o*OTb>m Bo>«Tje1aci-Ki (./x^miol^lflaoo 0*011 
'Oikxij ooo3m»3of3>oo ®3^>j<ft<o3sn1. okmtb aim>zD;i3>«a^«scQijo awdd 
^ 3oaoo«ooan;oD 0V]LU>oi3Ais»ia;©smjo Q;«,j(TO>1ei§i. ®r>laj 
aon»;afl «>cmirai6mrtW)1o<^ ©j-»j 
O ltDlG136n1 Tr>OIJf»Oo <000lj;0)*8*30i 
OT»u4 ©raaioxsl^jl ^jlo^orxtfi. fl^rra>^ 

«W)1ei^s '^j%&H>i5<xxa>' f £si Oiixi^o 
Slil^Gll£il|e)S o*S»V»0) L r^a,^l6Vn- 
iromoaiosmo Baiajoo -«*oT»Qijnr>o 
OI^4WJ)a3aOlco10jODj. 

©ooi^nj mo-fli omiaj muonamJ 



(■MMorftatyes (INSA) mir*>u«o»3oi/>an 
4M rt(B3£Dolo;(TDi mil oil. ODarrt. 

mjomi aojai ao or *«0i«s moooil 
©«W3fT>0 (acoustics) 015 Q(}aO ami'll 
r^oo iaJl®6>^5 oi1rfli^3i3co1aj;cmi. 

A'nworpi&'rj aviso 
OMXOB»<00j^2a/ * 1 ^; rrvlwoaoto mocro 
rgj$ajl^<ftol^A^P**3 i nl (Theory of 
tr. i ns verse vibration of bowed strings). 
2xr» t \flS aooniOaiAOcrotJms^o v* nifii. 
xyio<fio ->j)rrT)1aj®;fi>s muoramlorfl ^msmiaJAimoamaojol^ 

I Harmonic nature) fa^o^ayttl a®; urom^Vo ^JomomVrt agotMoroA 
atHol MetnocnS. 

19 . 3 - 0 S LSOOjaiA^ oAuleorai nmytf aom$«ooAkJrfto« Amrn\ 
nuroaK no aocrj^vumloofl ama>imic*3>l:j8 u*>nid<i^a3fco»^A®; 
fflKOfL 

i 94 SHSt «*»ag«no oudo^j®1o 33 irunm^oixl e®2 maa]ra)«TT>m>r,3<ocr>o 
®3«nJ oVnxfl^j OflltyfcuS- m>w»o® A avoe3oimAua aoirno 
aiUrflocQKH/flajosrrt »r> auro^jmo ^is}om;>ni»&an>l':am ^(tr, *og\>o 
L ^oauaxiM«fi. iwo «AOS3aix4 2 a? «wwj*no ooarA 
0^3(TOOU>3 mi>lo® oom;m5a®1^6>A3aTS ooj ,-us3**mo msorol. 
o«i3>3^>>®l^s>in>o ooai^namla^ fwyimomoaoi ©<uomjC'vi«>**n>° 
^a©oai3»»mjVaoo®) orau*)aOo c«»maii:Kifl<mcr»3-irt. W76 CDO MU* 2 Ktf 
(Tvl.afl. ©Dari ©*noan.&(U3(T\;o ©nislfromj mooj} (ronjnvomAseio 
0»0® ITOOJaOO U53ini l(5KW OJ*»»«TXTO'lP 1 ; ^ U03<TKa\a I a73®<>m v 'Y»''l*4<nrj> 
m«nfilPijo t3T^aaiaor,i;<4rik, ajf}Alajrto)«nj. 



VINkMAKAMAV 




flvm,\nO ooruilaaio t®om5i.a>0ou>0(om oiioiWxBWTXj'irlm^crn; o^oafi 
-jt>1uo>4a;»o 4 ®\a». oreeu'MbmDmjnDliDolom mjosnKrujI J ®»<jij^no 
msawilcm <ru^iAJu>3fT>a>ooiratvmwuo6 *a»r> ^K»omjrri>ao6n5. 

i8B9 aAOSO<rw« u a5 Aa4^oiunjviiliTj3 wm1»£ aooij'tfMjmleai} 
r»no>3oJ a®j m3«e,]ofl aoui^iAo^tortOjaity oraa* jdoofi 

A;mDol aiuoASo;o. <nxy$ sonvjrdl 

mo,8©8;i>5 m^<^r><i3mlo«T)iTnl®33»36rrt umtAa; 

< 2 o®lo<o> aftojonoa axffl;e*D oi>ar} 

*rv»3>1<ri -vAmyuloog mi»srrr>lej;jjfi rrooi.e>3uao 
rnlaranDlasx)^^. aauroa^j, <a»Of}or>o art§ln)S 
mVrVi ©iraan;. iraV»lifl 

Bimldi>i<TT> m.Bronjrfi oraaa <j©4Mfl,a,)2o®l <o.DorJ 

mlnjamj. ^Joa>m»T**3 uttia<jfcd»;ii>3®le© fun.nclnd 
OarvomJ^Agojlai mtoamo e*cl»£. oraailmls 
COl®8 WfOAJnWCTUli^sJ fl3UK0JaJ]4 ajni 
mjli^pcrtgloVsi i/g®mj®xT733l g«3pJ1 

<A>luoia gb^o &X/xrA*r t t$ Hl^jD 
mSAjjjtejjo mjsdm? n»oJls>s 
«m OToas^aa TNJ oaocjj 
nlejjo all3^3*^3m)o ms 
oro>l 

amia>3o aioq^loi 
ADflnamlsooo 



6»(t£ 0*^00% ^j)cqk 8 ffuaii&nS (oTaftloloog oimr^l?^ a(Bcio sfle<T®CX'n> 
S 6 n> 6 raKDl.lil§:. UWCn3^(D>0 aA3l-3€IO<T& (0IOC(§a!>©!CIO) CLaJOlajliyOT 
(OiOflPAOKJ) gO f»0 <T>"<3 (Vi OCIDO (OV 

COlOOlOl©^ FA aKoldhfcCtfcftS) CKWO^C^Tji <TO31}r^)OlB)l0($ ajtdJtOOl (TOA>^C| 
«ioawssrow^. -iiVmoojl6)C$ ®G)6n?) (/&7(iDlol6xrxo2o ^s^owuoajra)®)^ 
di^6k0i g)QJa^. nJlo3<0oyeiioi75 OT>iaacQ>^fiis <ao<oT o>7'n:oaioo6rT>aoT» mr^/TiTO 

anatJaminijo r^nwaik/oiicoNUjaoGrrt utfl(©V)76X$ OJgx3*j6><Q) ovonyaJUjatf. 

a^oo cnxxnwrofl*, inH&cncrmab a6TROu9(oi6Km©ilejjo c9)(0i<66)<TO> 
<Q)l6)£j tnJCT\5l(UxiMUl C<e>03gWl<;>3 C‘aJ(&ni7 bSc snflojAo a<n£€rooacro 
<sxbQp\ an^.cA^o?o^. ^ocnSliuxiSmfl .><**,oc£«la3 nJOl.esija'D ce>oei(3iDS oasj 
aaODCOuav^e^O^'-^'l dJGflaJOWfysoaa otjlaJld.o.^oolcT) jm>-oaj 
sreocoil «c/>olo5 3j.rno6n.'jm?2o (aIoDJ^) aj<aj oocojo. 6>«.mSl C6iUD(rO 
7T(^ajl^a>olaj co)l<feaj;o (rvoiooobrna^o aj 1 enn<o>^o^m<o)^fflD<Qi 
j&3<tvX(2^'n>0(vja»®6rn6a3a3 uoluok)l6XY) «^s>o (BQxBatSffidlafi. {DT) ®oOOODO 

TV l< 5> B^ra) aflasSTflcn? inJOaioooiiyoBww'JOsrs cwIjoXo, oaooxL^ocai-ai 
sronijo <roa>^o.^<noi^ffloon<Tll < «<njo cnoe^ eoofl inJOJ(8:TO)(n$i26iJCUc9>y3 
-i®OT)i CnlCffiJCDl ^Oi^Jl 1912 108 lOmKJoOU faCTDDoCTUflOCnoOTDOOS 
MS c oxHctoIactC <*jo1<a.<u ^loo-ocml. iTnjsdcro ^(Cioio.DejQiciCDtfO 

na.cnil. osmoovilot# cruoootntoooajn ia)ojc3<0Kj»lajj. <o>js;oinicvfw> 

(ruar>D<a1<o.ii'Tr><olri5 (rvocTuflwnOAoio^omo ftMfl^ajaT) ffifflj G&toei 1 
(30O)joriJa^aocai(5;(m(oilcn'J'fi5 wroogaDo tn&ojo so<no3.>j;«>l6)ej TN) 
a«o»:> 0 £tOTlcjjo co^scfcrff «nio®,jo GaiOGsasleiio (TOu>„\OoJ£> 

0)03)1 CraoeJl SlaJlflOl^. 1914-05 OfcogoOo lOBlafril aocjejooianl 
<J0ail4)QJ> oilCUOnOc 0»KXi><3>2- 



oobJo/a 
e)ooo-)fcj<aSlio3 (roofcoej 
(ora) b>0oicn?*nr0fruei 

ODdDlOJfTDtfJ LnJOoTiU 

traoou'co) £36*3) 0)0(0 
<rod. oraas^cwo^ 
<a 1 6J <5 a 1 <o o cnl a j cm j. 
coocrj uroofl ap sp tv 
oocooro) tnilopooxw)® 
oJOCPWOltt^gg flVDcA 
(T^OTOoi -^(5s>^S^W3)0 
0)223 oJ®lL«>«<WJfleJO 
®)1(02OT)2 oroo3'*f>o. 
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1916-oS ORognOOTritoog nJoUwa-^iCJiZoaDl x»j6rnlGaj!P<i\jlQl cruco)o8a\’ 
oj>.oog^ mjcoiJl < 0 ) 20 coil. (xfbtflf&a^aotB dlicoxicocojo <tocq-u)6<oo) 
G^popi osxm o% nTJil^omxoior) ©oca og ^gj(o>?o>;o cwjojo^sia^o fico) 

Oc0>3(J£)Wl((fl (3WCUpaJa)00(Ol OaJOOClS OR&OjecOOrtti a^oLKdBf 1 eMKJDl^. 
'onrm <TD(0)<T3(rtf oAocamlPt^ «T)iO)1rf),nnaoo)(nioilGa'rf«) A^m)l«)o 
6>ry3oio2s>s <e> 2 §OD>i <35 mil.aJl. (Doacb, og)<rt.ogyT 8 . semomi, 05 ) 0 . 04 ) 0 ?. 
<T 00 or> <o> 2 S 6 !o 1 co> t^J<5)1ao(ru<n,m)(8 soaQ^gl^ooj. alto, goooc/oo> 
odTojI 03a©<^ cftlsHoS tnxaociooroiloc^ ojj^tiJot) (T\)Jsoa)Kno@<a)! 
o1q| .'interference and Diffraction! rud)jw;rf^cm^frreocQf). ^dn^Tj^cflj 
<7TO)l0>^ (WVSfjoOo (3»Q<^ 0>1(ruVrt oJ^iTTOllcOO^^^o 1919-08 cftrcSasi 

R»)Qavxaaj^ajai«3exol(od<ilTcn , 5 DSc fenJte^o -nxriiOfJ^^^io Saxdkoy. 


DSC 6ml(7l20o GO)Sl3>3t(Oo4» fTOO^ano ern)(0)Oilo.p^)O^OB)lfl))CQi‘ oilGO 

OXJtnDd® nJ^DOcxjSJ. ''JOOT.OUDlilC^ .3^n^'^J§0 nJOOl(n;lo)ei GOT>C«8GoTjJ36n3 

ccP2ffr>laoj^ov1p1(Dnesxa)T<o;aT)2. zjodkris -^ooLcnilcoacolGi^^ ffi^aexTKft 

<3R)Gr3nr)(0I0)lwc^ ewajeui. 1»23-(o5 fiSOGrjaOo OTo)<^ 96TlSJ<fl61«X0) DSc 

ct01t>2^o a 0)97. aoaoo^olaDooeoojo <joao7roo 

§1(05 <^GO.l-flJ6TD43Bglcei<86)aJ§2. (TOel^AOeio •n);6mlG0J<<Cn)lQl 

(DoaScrvicQOoGj oo7cn>7^(nr gai<^7^§7(03 o)§cn8 og)(m c/ocvnj^ocro) 

«rp3oso<yo caini(8(ool<e6)DO)2^ ffilco)®^© (aaojcroffl(2i26n?3(nn. ajoilos 
aj^osro socvoIgom o)Ou<e63i3g2 a0fO 'f ^crvxs)^ ruorrsrogloS (oroci^oo 
(®5xO>^rft»S(T)OCO(0). GOaiilGlK) <rfl01-fll6rT)0(7<TD rv^CTOKlS JB3(TU, (0)0(710 IP | 
colej3(Bfl:tf<i«6mo co>«<ig uoail L ojai<d(0(0)Tjo n0nt5 jo'a “^^onol'od 
((roeqa-io mlyairon^. ara^ODoiord) ®o aj7^ftp 0 g<TO)i,qDlioS ftolsOTnjo 
aJOirjjl^lOpDIgl Ol(TU0)^(0) AnD^leeB^lOO^DOT^ ^.O&eOOTOO 
(Tj(5aid),£ J oo4oci'3ij0s MSc ^o7^ei(tno)'VaS axxxSsej^ ^no gu3 
6)^200)00)20 oJ0l^iU6TT16flI3(/ia003)1 Q«2 fiOOUOSdl TUCOaJl 

<®»)CT)2o 'OTJG^aOo (OOOO^Q^Jota Caj6) 1(3 8<1 0(00# <Ut0Q^(8a)o7a^. 


flTOy^G'fnor^ 02Qji8al oX^xa^os frtWcgc/oo (sra<x/i7*al«o2«>®jQ 
ar^oj^ao®* ailo^ooac'ocanoi ^gjOo auia iol^ gco)^cci?cei^ castononS 
(Urac§nf)G(0O)0S a«5jOJOO^6)aj52e0DCO2o 6>3J(Qj(3>2- 1923-155 (ZillO) ©(0)^01)108 
as«3rfl©cD*(twn. gso&oicxm coicrol aoi<# rTvIpIfOilai ooajoo 0 (.-^»oOtvk8 
ODaD nDf;ro7<£b(n: ojyTD aWOJiQjVoS (TraCljuOo (OllKZitolOOOinil a^70)iH)T6>ej 
GOfiolGdiQ gE!i^©.soinll«s5(nS nJoaxooXK^ taooceo ^iPo)s(rtVri)06Trt. 
clic<») (irnop ft j<r>o. <noninviin)o. 010001100501 Tvro^n^m) (.« jonSmtitmo 
n5)frT)1aia))io8 firaail<e>o (5)0fflovil(Q)96)(3) ^.oicOSKfroiorv^oj 

dfcCJOtfoejcsVug, QQio^,friioioooflno>lPi 2 S£> orxuilo<oo y)oai^idn>uom 
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aAirno niWnflajjoKmj. aonfi oorwlomto nriltrvVZmy tVQpf' 

fn&dboisosmyhav mn-m G<iiolej36rri z>u (iuoc^<T)o fflcmol<®©fysj<nxi6. 

7w>a3Ha1«diU(3RDls)ei fTO<scooocmom5acn®io1oc^ ^.6m^riJlsj<7ro>0(aiwos^iO>; 
skoosrf) co)iro(5<7nc(nw1o3 aonoTano (rvcoalaiilsif^ gd'Oo. aldiviia}® 
^aoHOJltftonraaflccS (arac^asioooontfnolrn^sffl owdckdo nJ©QiaJU)3<T> 
2iobii). 'oroaixoli&axDioiloaj} ciio&ooslaogg 3Dccii>3a6n)3(i)5niil(n>c3 .annul 
®OCU)1<JCE>0<0)Oo(/)63T3G>2 laJO)1aO£J(Oo 6)aJC§J<Q> OIS>l Sja1CQ)J6IS OJL<0> 
.oKOPiiWDlpi^mlso l* ra^Ain ictdo rrv)3u.H,ao<e6>;(rr^. gao^oB cnj(Kxro 

Cf(6TU0ajj<6.C(^l6M C<J^rfld6Xlj| <6,(35:00 (313) Hi £J;gg (ZllfLLlCDlo GOJOl 
.S3adm5a1#(8 sjojoawaflaj. ®\(0> >oraoco)oaieirT)0(rua£lcQ)ol6)ej E-oaouejeK® 
cruo6ru(ru)1o^gg2 ar^sxws) 6Mn^lrf A©6ra<W5>T. ©0(.o)T<o1oS <w&aow«w>j 
■ftoairj-ro (.« J«90(*>fflon>oom: io>l 2 <esMj*j>la> rftOf^imc (TOCOTCosrooatinCil 
aotaoj F coiejooileijgg (Gr^i(0)06mia.906Trt t^oo oojgoojo (aidsqnOo 
irroajc3>©1: i y1<«)^ai(Q>j6n30o:1. <®5>fliouoiijo)1oi a>5 0 oa»Oj<^(n1oia1^joa)l(o1e«^ 
rman^o m&o> o-uDOa^Iccpco^aJoecj ^o^non-js^'nxo^o go 
ajejGOCTtf. a.?^<£6)©i3)oloei csra8(o>DG6m3<T)JriQl(Q<8 0103 IA 6 IS <n>osnj 
nUlaJ ijcuo. alyo) rolwaiufl (.ajauau)6«ragj6>s e©2 ajocmo .ojaulriDldbral 
^<0,^0130 (Q>1. Clg1(0>20CQi tQ<7)0(D^o 8^l<0>©5m6irogJ6)5 ODaDOCDJ 
uarciofw; nnaf^momwn^nrnfoolooj -ulcouffiOTi oo^jlsrrf rrilflloiaol.eooca 
njncr}rvi>(3ro)lT)2 c6>*p16tck» 2- (recapocCTDoaUdfSltnKd oo\xoit(TO)o cdIaojid 
ooaoc/ooioajauocolejoiafla^aoj on<66)3ej<orol. r»fl)»>1(o4Gaj3ej^o go 
®o </>m& coldcrr)ocQ)iO,20<Q) «jgj aiWmoiiaoQg auocruTU>la^ft is)j>) oj<4^ 
0)]?65rilnKrvaoDa3 rcracgnooinfla)^ «3,<feiaiBty ga3-,o®Gmaoro)1 aoa(rvo4r6 
aJ30l<»}*)S fflJaJlAOO-Do. (TO7J)l6>C$ (DOCOo (O^S *301(0 OJloa3CD6TO(/5 
UOGIJ 1 O 0 ai1(/OI3(2)OCQ)T 3j3aJ5>aJ(^OTl©^(rO^ 


a8l©> ffloilaj The Upper Atmosphere n<j)<m (//vnrv. no^ ao<^<5«,i1(rooco>1 
3303)^^5)300(0 v </)0)n<fl.0©:HO^6)S 

L<J<roloi)l*.fflld5ton8 oJl3003Lrd(ri>ocuA(^ oeruffcixui^o <ei06m]ajlo}TT) aobj 
( 2)3(afl(0^(TT); (30 oi. g(T))^ce6)J0^5)5 f»J^Cn)(O)<0)WT3c3 tojniilouizioio W&'QJOO 
oi»1<9jf»j}(ru©M).OTO</3 < c® ooj^j'nilglHOcoflOTwIo^aoo T®ar>3<o>1ojar)j raou 
OJ61S GC0>O. gD^) (TMOaO^JO^OO'loS r^J.di^OflldU 0<T\>30GKT\)^l3>(Kn) ffl\C3) 
co^os <* trtiaiiloolcO.ral^ioaS avgpoororav 1947-08 in imiklDlA 

ol^j (.rtKnjoD^n) a ijm5(ovft«na)lfi)fg 2000 laJCOilajL/fl aiaT>;oj(2<^i(3iol(Dt0)O 
ajl920)1(5(Tl)J. aooxlccoo c»>a^6mlG<€OT9ird, <gra<?(Q)3C6ll>3(n!!aOl:Q<3, gaJQl 
(30 to) ral «aj s "j oil <o>u, eflo<o>o&3(rn9lauo. bTUao1©3a>3(/ooo3<ru(.'r5>j <a>' 6 s 
6to1co> aaojejtO.gl'sS grrrxoaJlo^OQ^ocroo ©ajcx^anojo tjgj <o>eja^r>c>, 
go coil fnT) ailcoln'iis.oxTioo t-ooHotaTon^js^ajtfnlajo^TO^. <rv)}oyi3, ajal, 
(30(T3 )o1a(Ho ^(IDloiOCQI^pOBOTn.jOT) ^000110^©).^ (TtVo^OB QOCOOCWTO 
(Dleiitfcfel (3ra2CQiOG6Tr)3rrOa£ltoOl©CO<60JOlaJ (Zlt'O) COSGWJflCO aJO(T)5a3«a 
(0)ld. aj^o (o:<o)(T>o);o ralcoo(T)1©cr3ai)cB>(T\:igjQjfl;g3SKO)}caocplo)(Ti)?. 

195$ -(Oi 'tm<iQii)raiD>1of^ (.(omoo o^u^cd aooUdiilraS ^«^(U)14 >.o1<oog)'l|32- 
1957 -<c3 o^oi ooo(n3.(o ?>oo)(i oiS<>j}£n)l«£-i «njaoloo-e.ooi)0(ara'^» 

onarf).91n/lQjJ«)c9,06n^ aJ©lL(0)o AJOliJ}. SQ") <V)|§(aD)1(58 aalL(/>oP6^ 
gJOS (TO(T5)©’l<M3(O)O)l0ei (3©> 114 rt^K_<D XHO <0)1 (Ol <^€>1 6H7XTT) loJOJaJl <66)305 
cn)aO3Hc0>a3(Q) !Q'2a(0)1froar)i2io(a) moco)i<a.<a.o3 a\(0K»^5)& The Upper 
Atmosphere ofl)OD (.(/>morjo>l(t3 ao^oicia eis^ao<oil§ ( ggj r^)(no o-ai^oS 
</)0(roc(0)C6i3)^ <TnoO)1d>.o1(00^(rp^?rBocon. 

i955-<oi ailtcD mKftnicfeeioaoGeicoiVoftcnlTT) G'Dnjajoolce.fflocDl oitoefl^. 
r. 100.91 OlTl (?3n(V> (!37)D llfilBOTOXiVTI) On 00)100(0)1 ©))Si8aT)). 

aJC7yj1abTU03)0O)1t)GI (817X100010) a^QJ,\ 21 LOOll DO lil CO^ai) Q.-VOQ. 6TUl.3)j1. 
aoocoil-o^os (m&9^<6oicm aoml^, Gootouomioiffloolo^ao a)J3ila(ruoxo</d 
ocro^oc^ol n©(U)^a.OOhO(T6 ooroodao nJj(r>8(T)Jo''OJ^l<vjlaj ^OCUnJOaOCOil 
L<oo)3ow>1.oo2cto o©j auoOoioiaoAol co^oo Lmoi^ooiTv. aaoo. m1(.o) 
oa©PS)(3KI)i GSnJ0(dCU)i2)3(l»l oflKDDO^S <&Ol 0)03(0 (0)10<35)3<a.35<6>)lS 

(Q<Igj;o '3raGqTf)o^?»6)ng cnaoj-fli6n)L'vJaj'3ora)a)yjB(/3 oiistfaiijaoJjaDj. 

(.aJ</0(Tl5 (0)030)' 6)3§6K) HiJOKKlOfm.roiE^TOKOdW (JKOl^riOO 03^(0 (1)1(8 Og 30 

ziffljgl. 5HaJ3uo.<^).aj1.a\o) (FRS), »Q)o.o<o..030)3a)^n3o) (ooaolamo 
(araTu«^.so«roa<8), SHnJOnO.ow.r^oS.eod oi^stanlforu^ (Tjocg-iooroilsin^ 
c»1<ai^©1(b 8 (.n lajsi iqocti) oormimao A njj)rm <JOfti)kMM coopi^mil 
<A6n?inilf;1-yc3)l6)(^ finimo^aoil rt3)3.s)«a>. (33(n](/)]n1(O)Gi)a036n) n^m) 
<a»3©io ffiTll6is ai3aa*n)1coex)fciil 
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2Jl:<0(Q)jaS <ei!S}o6QJEBl(lll<a)a T^©0 (TDoCB^ntoHatXD) SiTDOCCDlOjaOlgl. 

aj.rf<r» 1 <Q>^sco'^o i2)jcao>a<e>a3 good. (roauoo<9> voenjeu 

3 jff> 2>3 amaq *r>G>(sio> n 5 3-sii <cro>1 cno# ami . gocoocej-sraiocrri (OOCQaOo 

soocoraS ©m)D«©n\){^consiej oarapo cn&rofl OTflo6iOTn>si«fts>«>£]§<a ! i. 

•$610 lt5K>fflCnjl(Q)DQ(0) a>0*H«T)<&3 6 >(aJ0oG (TUfl oJ)(TD J)lcd>D0OI^0 
<OT)Ci3'»0«>XCW> OO^tofOKOTJll 

<rmG(3«rto (B>ac$ nmrjiauomADoio oio<oo> 

iwjaoiil A^i6ior3);«fi.}Sl. (njo<QOan>CTnslo8 anslmsim>iQ3 $6i}Jtoej<ix»l 
n*itjjjjrf*2flmfln3 (n^rfhonfl OTio-y»r»o ma*i»o r*>Ki^rr->'ra7iilfofl^rm^. 

b^e§6>o rnia'ii^nDjAg^o gtimqoO««to> an^lororrrrn FRS 

( 1953 ). gon^ai mo-fl:6m'Sj (ruca^tn) *ro<fl6>0f3alcQ);6)S (ffi^ehttrrvr.orno 

(1959-00), GIJOlCQ' i)irtX)n£lfn>A (l952) -iflOflOJ g)«JCafl(C3 alleji0)^00;<0)0. 



1962 (l3 03.dS(S° rJ(CtM;r>UbTl3 SnioOJflXCril 0X53,0,1 -OTyXSl^. 

aw£l-iJ<9>0£Jo (Dl6rBJCOl<rO GIODCOaUOCl)6)n<WO)}S(3CTY5 1963 aJr$C/X$ 13 crt, 
(TRG^aPo JD of) GejOdyTJO (TOO ©(USlcTOlO^. 

it vy, ov-.oo</dOTi)( i rfl>®>£msv^ ac<3ji<Q>A09ain ai^mailaci swij (/^Trayawilai 
*2f\.G»' ‘l^lOli CnJO]a)i3&<9.)COHSi6re. 




arooi^oj^ajaocD) GaDoaolejlsc^ rfhemjnilsjoroo. aj(5laDoaaJ7)\<in 
corhIoki^ ai^o6upcixai52flo3 aunln tfogtariud aKOj<oio>lioi3>1<d3>on>rin ( { aimoo. 
<arai<o> (.-iJOjoroznxrn Gr*ciDcrol£i^/j)g auofjmmol^jioo cmcu Aisroj. gxron, 
raOnS a^nocrriVoi (naoi^msrTvairtlsvr^ (rocmmlnicoo r,i6m1(a> uia 00 iraoav. 1.(31 
©6tT)CDD6rn 6iu1(?6nj^ 000 - 1 . 0 ( 1)1 (sraa^oNzainoo^s crojoolaio ai;§l<e> 

g^OS CU23(3aJ6K® l QI^O <e>0(£aJ £|0 si 
6>TKQ^O 1^610 <TVJ3<n1mlcO©£©2CrnC3> 
ffnfl-3«nir53 (roo,%o(r>lro^sv3 axs^ 
araflrcd aildka^o coomo^oinjfflDcn); 

2)TP0(/0O(nit.O1<^O(0IT)JO JOOmS^O) 

^<iliJO(3iQ)(T)^2DCOila'ar> O’aJloOo 
mionooil ro^ofi aij(.«imo6rn 
snA 3 onicc 3 cruo-irtnit. aoTcnoiDio 
mcaoil ej, as mimo crfl(8a1aj 

<a <oj (n)ouj<3crroj^<0(3)1<3)j 
TTO)1ao$ gficicniomfloynij ajaJI 
odo. 0]in^(EnO0r8di5, ismoo 
rroaiJ, (Dl<o3citf<j6mofl cnjs 
sooto oilcox.rj(nj1au sooiU 
030(T\)(.O)^«170GffOOS0'yo L-vK^d 

Trail iimoQ-iOo-' -tilraSifloo 
extra) joo<ri(.o)<oro>l 6 >oi 2 rancftl 
32aKc3<o»oern<cro)l(T)o<B>l njorniool 
cr\xo>o3cT\> gjod^l^f <tudo<J1 
^q. Gmxvyjd 9 .;als^>c^, oili^y 
c0-TDl» <ftO!T3)l<fi.a) TJ)2StOBl 
asiajmlcD^zodan ail-aictp 



«wog ouosni<ru)1gj ceraaojeao cooa\5(.a>.(iif3QaiiaDtfj3</d 

TOcgaixi <nj<y^is1xjlajlojcm^ i.oioffllsrrxDGco) cn)9CDO<06rne«cr)6TOo3 uncg 
ooarc)l6)r$ <2o<nj<?®L<oeo<Ai6Tr)6m^ os>,(A<#Gon 8 ru<p 1 cr»O 0 OTngjl 08 
iml«nfl<a©)SjA> o I'Triloiocolo^cTOi oritoeoocv (sraoafl (TO(S 3 nnaroil(f) fflnn;o 
. 'ocrB]o raidJiD (tdosoqjo) (n<o3a>oaJGaJoej)o coxxpofxxaJlojon). aogjodo 
on>Of^j§ aj1(T0rJ7)a}l<s>a3i)cfeK0jl3)O caroiijaoj toloiaocol oajodgsI. OR)u>j 
cnltO,ajlo ( \oa < \oaTX5K»1co;o <ooa^^1'D) r ij1o> 1 siGrT<aro'l(r)^o wmanoa oj^oacx/) 
rolcoflaaiftS foco)lrf«n}rrr>wl'aS <n>jioJU>3mo)o<o> .vJf&^oion'I.aeorT^oawnT) 

(O^allooo l3T%(T0O(3^aOCO»l <Ul(OJCn>l3jl(7l)aT>). CIBOICKJflGJOCOd 0(Dof>O). 
acnonjoej^^om go) 06 uq&j, oucroowcnl cnocoflcu^, ruemulg 23(id 
oaonoa3 aogai^ (o>jscanl<Q)njsyo|yDo ©^ailooj a\)Oorfcrjl<a>^>s ejoanoexS 
sajiD'orDloci njCT>1oi^irv>cR^</^<e>oocolo^(rr>j. goewDOoaoo^ m§anK/t&,<?,ao'Q> 
^<roxol«Mi(TOr>lej36rTi 6nj°lc5smiod aw><$ a>^<es)Dejo aileianHa^. 



i89i cooiootu^ u o5, g>j(i|CK.d aX>idtf>Vr\ioc>S)($ soi/iaocoil aiaa as do n(j)<m 
0^93oj§iOooiiDlQJ9(a(l(3jar>t tnrTScoxaS (TOViAaftojos sacrxoo. ^§1 cGoogjo 
® j(BKi8<9®j0)S>rT> iroor,o(r\ilc9.T)9co(l(?)](Tr)j Gnfle5sr>io3 ojofloweij okok^j 
^oJ0C0(2]Q9Cfy005 fi)9CQ» (n!Or»OOG©S)<T)C02o OUGnODl30l6)Q>H2o cft)§l 
bTjJl.'dsnKod aco^ aoiaT^ooi^^ ojjo 6>^§;. coipoaiia-^io o*fl>cD<op§<a> 
2)G><7§j0o A^lOGJOWl 6>aJO»J(5rc>OCQ> oJOO G1d>5)§} <0.2^0 T3t^¥ C(2iOlcQ> 
imo^ni!><cOT9a;ei®9o^o a>9«rw1«t»9co(1o;m>; rootfov «s^ono3 odgl^S coflol 

fflajOTOilCQJflfjjacd 00)00 n$6X) gO^glCOd 

ojcm^. r*jo;eo-a: ®<tro>ao rrooonmfl 
<o.co>d).o3«>a®OTD^ oileww^ tOKOSoJl 
a>ojnr>ojff>9co(kt;aT)lQj aj;o:oocoQcr>.ajl 
(Ta>oa>(n)l«f»Macoj mxDorirol <a»)S)o 

miOoCOCTOC'd. <\J)(U$d>610flli7JKft rJlTJIO 
OllaaXIWSOaJo r»f>1a9eiaj(OIO>1w(*l 
ara<oyre>o ojlo)oaoco aaojCkagloS 
(S<&a1cm1a) coIoaooS cnrtdeniQilcri 
ciRfuaooo eislajj. apoicDa. 
§Vo5 aO;«fti)o;as Flora tndica 
a^)<rr ^yxYiOj (TO&q<if>0rc>ls)($ 
00019(3) OOAtlaJOrala^OCOnOJ 
ot>^. (11^0)^00(71) rrooo^ 
wai^q^chGa ©flaflajol 

<0>) ID (0>1 (ODfll 

(UTiOQfiO o ii^OO 


rroaKOo (Dajeioiflajl^ar)'. 6i(al<dsxaS raooi^aov) o^coTianoD awoatfoio 
aJ^(0(dIO)lPl’6)S OOLO) ©njqjdOJ CSroiKjaOo alirUryKOToZ HSlQ 06RTO) OCOQI 
7jl^); ( o.fO)j5raoo>l asisrofloS ^tocoIoxtoVoo^od, (TOOT>^aj)c3ojia;xcp m;d1ct>o 
01)>03</>CQ)OCTO «DT> aJjai^O>lr)!7TO)1a? <6>0O6TT)o o3)m> oil(OS,fl<>>3GI0ra) 
S)O)Ql(0)^(O2Sr80f0(l 


£JOGaf>OOl6)ej fclr&lO) Cltf cffc)2l£ljO O)(TD(l3|.S(03 (T 1 J <9»)gl 61^23(00611^ 
01/1(3.011(53 <3>6>($ (/.JOQoQ olOfOo <J)(30TO>1(OO<OOlrQroi. (TD^SciflT) 1911-03 
fTOGgoOo oloaonooloci (rowot S smx^" isai.oogwIoiS color! snitojOo aoauo 
3laJ). taXTl50))(O) GAOaQSlSiei 0(TUTOlCI0>Oj](?0Xo ©CaJOnDODOOrolo^aD) 
tTiAa^iiifciltrtaf) ail(0)oaJ. (aoa(0)OJ(3<itoo (oocm tmldautoi @c^6iBlaQ)<9^ 
3KOC«5> 7J)1<ald<?^d>)(Q:jo (TOafloS 0<£boLCTlil(uia1ej;iSa 22 2000^0103 G«feQOB 

a31m3 o o kS<tt^ goj^loiomo nr^iBoel^o^co^o 6 )aJC(^a>j. m^^oscoi^o 
JO]aJO(3odcoj1 ^DOO), (ntiooio a*9Vii1o(^ olAoiliTii (Tr&srfi (ro^^rvownert 
(2a>oc6n/laawlo3 c^JOT»yon)o SDo^srgtoei @oi 0 lajo(r>o oj^godw) 

2n^yO<fh06T»5l(6lt)<IK>) dtoDlCDCO'C (0^aD9(0)^(00)Ja 'OTBGrjoO©(OrO) 6 fU'JU)laJj! 
oo^ ^ej§r(TO)1(C3 cnoglaQMK) asarocaicojocijo co^ajaomlawi^.^tirRocfll. 
aiiMi §o n ) ^igmilrai aio'^rrtiTmi siaoi^tooTutiroo oidl^jlra^or) (im®3 
oO<ara)l 0 <$ 0)013) (TU(Sr^)O30Cd ©S©aJ§). 6 Q/ld 6 nieilO(^ Oiomo 0 ))(BOS 
bTK 0 )l 6 )C^ oJOaOD) n GaUQlDA®^S)< 0 ( 0 ) 1 . aJVn)l 6 )SJOl«OGJ )0 

oK>(T) ( o^)o^63oa1(o3 (nro<i-Qor>ar3>1</ <3)l0l<roro)2O<T)9§(c»antK^ (Bj^qjoo^o 
e«n 9 C(ol§ 1 ^. I914-03 oi/iaoiioS GAoL 6 m 1 a&ai(c 3 coloo gm)O) 6 nil 0 ;oo 
0(T)Sl 5n/kd6TUejl6X^ nJl<3>0a) 0)aJ)ODo OOOonrTl (Wd^OPKWfi (706® I 
<Xydlo£j oio(0«iococ8ai5 fejy 6 uia§ol( 0 !l(&d oKOGiloaiaiSco)) ojoI^cdocoI 
03003 . araaiajlcdooei63i30l(c3 6nj e k8oiura3 rJlwDaftwo) aro9<®3(.(OaDbrrxoiofl(c3 
ovor)o(o(1c06)^ao<a(l0j(mj. 


G<tboCfnJl(Uj®l03 6QJl(36TJ 
ejld) iaJ00CTUi0)CT)06)iioo) 
tv oo ojq 61 ca>2 gtso xilo^ 
jdoi onao i)03 0(i) 
af>0). fflua a>?)2il ei;ss 
oo-onn^oo (aofflmjjin 
<3,)ejo(uoo (olejcolool 
o^od) 22 l7, )^ , ^‘ &i >^o 
c^DDOolei^slfcS oidlco> 

O)XO&'>j:OA0)6TKOCOl»)(rT)). 
cni13oni elloin^ ohiojou 
m> (.oj oj( 30TO) (o «oo 2 ) os 
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ft lolfflTidTi'iOPiGKyol Laswon's Textbook of Botany r»<j)rr .<na»Ao (/v*m51 

au1a>ianaocol. emltferuros cTooa.ornlcQ>jo 0 k.ct \>1 ajlgncnjjo GaK&rr>06rr5 

fop tyxrt Do ori/Wc«txo3 rvj n>a>1co» awnsad uz^sn/l 

«nnp<Tul^1co)1.7d<nl<m DSc ©ifojoo cjqI^. QommiVoS Tvm^CTOoa croocnj 
nula^as ojotnaroitei fro<s>oo m<oaa>1<o <ruoiiooiro<#>«3 ojo1o>srn1^36rrt 
<3V'<y}aO(flTO)lci1 DSC aiJ10200 TVaa3CT)l<0OOaJ§(?ft. GoODO\jl(C8 <njcru^6BB 
o&^oljj^Qa (TOCijaocoioiloc^ cocojfttooiD^njsiitnto Philosophical 
Transaction <>j)rm ow^smoilroS i920-<b 8 ceoor^j gj. fQ<7> 

a Q§210CQ!G<y0GiP<&D^D rrjO^(®Dnti:ffl)Oo(/>0OTR SO} 0^1dM<vJ<B>te'T»OCOn 
tTOOIJamKOlO) UW<nj[.(0)G£JOdiO a»OLOl<0.OlaJl<6>9l€TfyOll(aj(TD]. 



a.fjfivlaj -9>-^i</>in~t>BifUjVs aflg^ 
2QQH\091>-'U rs£)<m WoJXOyjSt Ml! 
mnvs'xnlofif ojoj} rJi<n<n>Sr4p4Stvi& 
«:/1r S ojioS <rv7*rf<nl4i*j nvowl^/j 
-«f pfiffo <w<n&3at> <n<xjj l *7.xsl 

owvj>3»tito! aairjuVoynij awial. 

A owvjtt H C. ffioo&rS 

D O0f3o7e>v C. 


a<e*>;«riilru> wtoS arjaiilo^ar) a\> 2 co><OTr> 
©dlctenipj^o raraaonorcoitorifl raocopaj 
dkCDOCOtltOjaT) O^nJUaXJ. 01)1013(800^0 
®><aa1<v3 aigoo aii>f OT3>1 ei^oa 
myo«r^Gcr>»au<o oj^eK^TO^Ianlojanj. 
00l<0©(33 {3)03)3 mlitSjCDlCTT) ajlGI 
ai1r3y)cuoJO(mcio>1 
<r>ocal etLfxiOfin. m>1oio<dfu>l<tf rcracaa^ 
OAOS^^A^STROCOd. ©I/UOtOOU^ 
(,oJ(njCO)JO) GaCOrrvlQJlcfoCd gDTO^COl 
G9J<QS> aiSXTD 0T>1 Ol ^ <Qp <□> <t)> (tt^O 

'!TOni6>"QrfO{o1a| ajocno T>SOT5)ocri 

o^gajjo CTOC1);Q'XJ)0«i08 fiT)l1tf6T)lf33 
ai)Cw5a)l®a®l(Dldo^O(aaf> (uroolcol^ 
«o-co^ 6)aicol(S>^ gvuooD. crxIaicxSau 
rrHO^To §d-d <rrao<o1c©»o©o, ovd<4oic3> 
©aooi) 0)G0ioMimtTjrii(arat3i(T)6rnSIra8 
OT^sntfkjsiraoniJ cruoartcr/l^ .ojoajoa 
0X700*1 1920 csi a\)3oncn1CQ>^o fflOxIOafl 
cro'InjoiSao^o « 0 j<dm> Revision of 
Indian Gond>vana Plants n^exmoco^ 
cuxnco L«J<njViuT<0)afl<9s>jce><Qi;(irT^(Qn. 

i9?vo3 piAcmo <rtx5™^oio:/Moi<nn(r3 
aJJOIJOIDCQll GB&OoSlaJ G6TUD§6ml 
ajlBOO)iOlO)lcod <3J9r3,\ ©taJJrtOCTUOOCOl 


6m1d6nj'54 croof^nrol aflcoiakwcoocnfl. BSc ailr) 30 <d:oidl.&o 3«*5 ejubojiS 


i^cxto^«6i<^ (T)(38^ari(0tle)(O9<^jom>oaT) rrooirajos •vira’lA&iflTisjnglei^ 


nn‘<C^(UJ <nXTi(a^(r)&IT3glej^o ORGi^tOo I<9y3ffl6m (TOG3 
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-Yfxcroiloo^ GaKoi^coiiarailfOi aaoooDvaaoixoj rrufni^joomjumi/Mjoi'^fim 
iJlSCKOo C3Rai1j)S CDJrikXOcftUblB,}. 

fni'VSfni<c3 fToon-oml aigoo ilc&aj rr ruaiiceo^ 

aacaflto^onj. «^ocn’<7>}ol<Q)lfiipi fi^j3rf*0Gsmof8adVn3 S3^«i0a>^>si®j-vi 
raBmjnoo OKOaJlo^cm cru©ce>.aj i ]<tfco3 n®oo toJCTuliuajolcii^aii^ 

03£j<&©8 AOla>D(UID<Do 5»aJ^JCT>OTlo3 GTOiKJnOD (OT^OXfio cS>O6nB<0r0)lC0!l 

o]ot);. (Co ,< 0 ) 1 0 : 0 6TT) ©»lej]o aj<e)£i 06 } 6 rrmlei]o cniiooio © 0 <&©<fi>c 6 r^ 
(jnnotnilejjtftoi ajola^o gifoa^o cilto^ieol'iDjo cmactpo aJlejQJOc99);OT)d5 
Tjraaqafuciwloc^ nKolruotoilojm^oiGcw. n^sio <o)»2<ru1co>3©(3> aaCorrvlG^ 
®0(75>i^<e>a5 ®v<^:x7D<90j<TO(3»lo3 ovoaoml n)l«co-ai0s>ni(i(fimjio s<ns1. 

1930 o3 i3DG(jnr)o cooca<o5 wajoexsao^l 6>iccgp «<j)<Tn oiyio^aofl^ 
^ra(i«»o<i>3cQ)1. <tn^ auoom<c«3>1<r5 (rocS^fnocii^cro on^o^oraro) gosi^nS 
aTiaRj<fioadi(Q)P^rroit»l®2rm^ sn/lrfenK^ (nmncril. (njcaairm gaostiS 
i</>cp^6>^ 0G§©o cro(3<5\);<fo@loa caidCQono f3aa)j,aaj(vi3ail oiaolaj]. 
'QT3cw>>j{iiofj) onoG^ano onouaolooc® cBnwwjfiifll o33ni2 afjd^cid <319 
<n»<xu<d<rv(rol©<^ G^aemool an>o93®3cnn <r>lcQ)a1(o>fD9<Qn. 

tO:KrtLG1®«ra> ITOOXXUZDCQ)! @(^SS)(y§l^aT) rTOG3r»T)o (Uells>n002 <TUo(/)1 
i3xroGci)aril «th;s 1 aDociplo 2 cm^. <nilfi»o<6, aiCOGilad <o>^so33lm m:o*/>1oiD)Oai 
<©>o?roCTnciS cnoDOcoil TjDcoilcesjjoS oroaij^oo ojoltiolcjlajlojcrr^. o)«xi^ 
flvlrjijaua^ffnsIraJ (3ra«Qo03 afl(.<o>o ajaTO^fftcoj^o ®cmo^f>®(MfO) 
<e>2^fflt»ri5 cdlo4u6or3i/3 (rflflzflaa^frco^o Qxidcoilo^rm], ai( 0 )’ 

Qo</)(.«a.GS>3Ci>ai cQ,^s1mxn>l®jar^ o(U»o. troonncol crodb.'uS aito^os^ocru 
&>ocuom Gidzqfino a*no<9d)aqc ©sanlmi^o axroocofl 

iD>1<9.soen oou3'VoaiO'3la>oiilo^Tn] uroGjntio. 6ur*3 d»;6ir>1bi<ajbTB^a3 
®ca»^ai3ar)l<a)occilo;<ro^ fljnaQ-^Grron^ tojlaiK.u>>©tK>(Q> Gojrau. 

d>}5ld©opio m^(W(f3^o^CT>0TT) Gnb(°3«\0(7»nn(T3 m»omT^ca>eon»3tii1ffiS 
ojejlco) 0 )ora 8 rvi 03 ao 3 ilo 2 CTT) 2 . (TOaicnjocn<e>oGioaj 00 ^ aooicarjQ^o 
(nlejcnldraroiliilaj^cm^. 

{B.io»^u>1«ei (.'iJj(/>0‘uou^unp^>H)uu»f ii^crtjiuil (Pnl^iLoiaiiy) mikiui6>tJ^ 
nfl)§jo 3iDQiei<e.sldei«eD2o (roagoOo ow>f^ uioair^iCTmajrutdmncno 
ai^aojlnjlfylro^oT^. eiulonjdloej I03wao03<o6 dfejan^aiglroJailar'i aroai^'iOo 
aa§6>r> GnODcr\jla>8 'rorro^CTncri ouaoiJol^©^,cD^4rBocD>l. goilosai^ 
A©«m<3wnroj aoj ^ijgdI-o anroaulrtS siloGmorruan ido^^3^s> 
(TO«qaoo dnjGfTjMtimjitzei (Pertoxy/ae) o|)m1 cnDQt9>06rno ©ai^ceiCOi 
treoaifl. ajoiR^od ©onj3§oomlc«)7» ocrooowcru^lcoi^s micoaJcftdlcod 
ooos3a^lo>ar>i solo, axo^nml. 
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coroaqnoaroila) &HJ 5 M 0 (kflOje*e> 2 l <33 an>o>ooj(zo<n» <snokU£> «r>o<tJ3aJO^ 
aj^Grreotalo^rro^. (.nJ3«jT<r>®9Q(3><3r3)l6)cij aioirrxDKnl'Saocrr) m>a»>(B) 
6 ir? 6 >n m)o«nifra)laj a)S(oto)lo)> ^«awMaTX.oioid(!TO)cnOT8od(e5 cn^jalaitao 
Qld£ 6)Cn>06)5)TUQl 8)9a£ £ 010 )^ tfTO2<}-it>750ln) 5)(TX?»a\)»Tfl 6 H> 0 ^ 6)taOU‘05 
OUIZia3(n1f962<9>(Q>j9B9Cai). OaQO<rulejJ«di6>gcOi5)^o1a^2g ajocnoratlcnlscojl^S 
^ailewoiocnlraicrroiloS TrootjnOo (3ra</)9u>aoca> £xra>oa)o ctfos^-ftco)’ 
ernoral. ffau^oonS iSO^AgJJQS inJO®®, *ol©oei(©nii r>K8oi0(a)90)r)9(T>o 
ag>TDl633Ofn(0i;!SJB OllrfilCQJOTBQlaeid^ SXllgUjodJlODiXtl (TOBqan<OT)il6ri§ 
Sialle^wjojlcoajomtonod agjoo (Tu^cxa.siaojjIcoioTd'O^. 

ig?o-a3 snildtemoa trwo 
ftf5ci)l©io (T\)00ili(n>lcQ)jo 
onaal&jjsa ailuonoo cos 
rrnj. ca/l(5eruej1©c^ Mlail 
avrcojl aot{0)®3CQ)V®]aTflgj 
(3ROJC3. (TOQ<5rvOOro>l6>nJj 
L-UOK8(OIOXD69r3glGI^O C 0>0 
(.(Oie&gleijaagpo ovdoJI 
(.(Oil (n>C01(0>OU'«f)aJ0(0l'D>0 
coilffljnnj. il(o8<9©oei(atoi 
(TOQ^nOo ejt£bca>oaflio 4 
ou)oa,co )1 <T>3l<e6)(o<xp1roS 
<ruj<W)< 20 <nfl offlj eaicoo 
(O'VSffl'l^JJ. 

1946 -<o3 &ni1d>6iii(0i 
<nj Octroi ijae/lacao 
Gsnosttrfl (if* art miau^ 
<roo cnj((o>o) (ao</i©(oro> 
c')GOJ^dinKTJT>^'ODn)6ar36>2 BL^«n>Oao^^aTO^a)o<Qn o<o; (s<$ ©2<u1 
a>ola_y. (sq^lexij iriio-oo<SL^ , ii<^3'o> <r >«BS^<9® ©ijojoo^aocc* ojctdo m>o90 
cu<o OaJi»(OKO> ai/ldenjoi^o ^tzSfffldPjo coocrn. c0.jboocJ 3> (OfflOj^os 
(mnooio rrofniom^Asjo ajjmSoeftCTGfiio ffi-tfiomiVoS ccew) tarang^o itmnid 
omj^Q©m)^lfio mxx5Daico 6)ajaS(C>}. ej<£aaw cnxSni<o.eiooooaain^Hi bxoi 
atfooa^a^olaifleiJWT’i aJ3&na<Q'0-o)«nio§D6mlaffl©5 sxtvochxtv^I (.nKuedos)) 
yiotmwj). 1948 -©3 <njo(Tucoro(ru<3d09(3 sxnjooofrofll-os) aojcromocofl 65©j 
aojanS rmoiaoaio) ©aKriffity 1949 rxfl.aflo? ajdrilcr) grimiictc^os ^aicuom 
fflCra>lCQ>3CQ)l©J(m t8QJ<vO<3ejO©3 ©CDartO; fOT) CTUODal (000)1(1' OX)<0O^P§]. 
SC'D (i\i(H(5B(0D>1(c3 bOildwiKol cnjoartoll a\)*o</>a> ifuauowo a»soro>'<o> 
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C0|6TRD (Oil. 50(0) (TOGQ nT) f7TO)1©C$ 
(TOoiaDom©<cR5) Cnj«o-ai6rno 
d>^ SI (Q’OCol 013)1(3 CIO'. «O0^*aJ <6>Sl 
srara', 049 O0(^l)(l8 9 fl) (TO (30X001.(0)1 


coloS rOiOl <O3»Df0i ^o^oroooeiDOa 
a;Gio (sucr^-ioo o)1(op otcdocwI. 
onAfonjod <n>or\rf<rflco^©s (nlo,\osn) 
(tus-oso oraa^nriGTOilsin^ axrtfcol <o>e>f^ 
96(3100 ortor^ (r\)iojco(ruO(©iH)(3)©,oo 
Sjoilmocal cftOlOlCHSJOCDo ©aJCg^aJj 

biKnroil (. rt ^>o®5ro ^Jti/lacootxiUO^O 


(TT)1*)0(C3 6)00006X1X1^1 (JR(T5)i3qO(/)'|:d: OGuCfl^.XOiZjQB OUDOaKOaoX*! 
oool. 1969-<oJ noon fl .(ml (mo^rrileo <\ko 7<.<»)1 sni-vo^GKol <rwaaoa)1,oQ 


6)a|^. 13130(0) O»(3aiJ0 (0)6X0) aJ0ellS(0)9©61)105OirTj| 1 flh')(03 6)0000000^1, 
au136ni(c6 coiorvocol agjan aiai)ooDO(rC(.o><fto©on3 cn5oo6mo(d<oco 
aul^mKcS (tud^ocdI none aJoeJlcciPOG5njo§o-ro1 nfl)<n) 

o l^<TM6a)07)«d>061T)o Ooi(gOnJ5^. 
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E ulogiaru. «fwotecu)(i3 Ip 

(1892-1964) M 


*flO(4BVMTO»VaJ soxxri aa< c£&&toyo(frv*>m «j>er> «ao*?,j<rcmtetf eo&ooaiQ 
~tc.Au asojatrv ona»r>tlmsi$ *jo6rmapj0n)00& 

*/vmx$a>j» {<mv><t> ti^amci i txicA fvltrlMjov 
OO; iMHlj ‘AAaCiTOi *aj«a agpiMOOIMnKriJ a k**t 3 niuuavh 9*>;<ntj." 


uiiiojicolco, a&on^t(0'Ps<TO)ojos <0»j§CJWfl5>ai L*jcrao\fo>a>oco 

■jklftyoa’raoralfljS «uaogoa»l©;rn>; gmdotS 6ni<Soaiy>er£ rn>a<»T$<i>rrusro 



e y (JBS> oOO(33i?<UXT 8; fl\)K8>lfl8> oJl<TO>D(/:(a>l<06>O'Ort5. (TOCyjl 
b X4pS*X»> 6nj{'Milmcxi5, (OHZoyckeooraaa. truanciaa-fliajaxi araj oi^wofl 

■(qip'/ '^P; COU'MOjltX^ gSaa^OCQlTo^CTT)^ <w>3-}af>3. ffl0<£(r0GcLO3<8cu>T©S 
tOI CTUl (S COD Q Oil O.-vIOoOCrOOOCQl 
©;im <n)iafl(5ioml6iq$ cruaoooal — _ 

caocooffn) <TOGQr.r>o(8>6>($ :/do<rtf(jo>nJoa)o Jp?" 

cei$©ogl«fl6>iaiXfff. ^gtoocala^m) co>jbjcoio)j Mr"' 

ancxm coIcdI aJ ctoI cOidg 'ugxa'fjrailo.cooc'TO my, 

crocq^oo 5)2ia32<uje)1cQiaS »ml r© <■*. </so rru i.(5> k&W.. _ . 

(0O>l6K^ Difl\aOD(®)ttl ItOrtOloJ^- 

<ui©qj} ornoei^cOx)ei5>cjT8>cDo^o1^ ir>o©JccuxT3 

; ^6W3>ffl>loya atom K" s $ * v 
oiooamod awrjavfolz/gj anosKOSKfl &>>§l w ( ) /k 

<M> 0 £io £)aienj& 2 j<tf. <>4)6xr} <f!^njio>(i)l % w®W*^l 

ahti<&J>7(33 <ul</)jo<rv<on})7o<$ <ruc3<r>» ,r . 

xdOT&i®) vmlmp (S)/a>ufl>o<rCiCf> arr>7 ' Jab 

mjaoafltyarj. adpi^pi J&S/. 

<i vi»t&a} iiimc# (Magi [1 

•/■>.>? ::l.'i:; : i;wj. l» 7 to " <ja§&s^/Mk 


<TV©C> £/<s7oJfo>jOr%. (VHVljeiO tinfll KhjaftJftOlQ ul<K)0>ji rtyctfhoo OPOvJV] 
jj 0 >a>&! aa>o<noo7gj si^co<q7(il7&<t 3 sJbv>&</9 nffi>m omt§7aooo^ 
tfi7%J. (Q>JVK)r)IO(tt/l/?);(mGqJO</8 St5)0C& <V>JQD0n)j8(U63B£7PI}6)S cd>S(rt)j 
(SfJOdUl. 2)7} c3J\ laJahl ’UXU’JilQCfl *J£J OJ(fOi!J3§p nJ0l<0Q3O>}0 Omqtf) 
eijox>rj<i> 0 o envoi ^a>7at& rgvajaMO&pnsjaortowavj. avowoasm ow’rjul 
wlnJ}<0>iA<tt> £>eno>ao tynnjovasmvS gocm aoj »toj 

<ao'rtfL<tf)&6rs)6i7rn) mlptrailvi aoiOt&aam) mavoa>o^(rt)6>afe>7pi}o 
®>l<£>ojp ornglfiDoaonoBKOAo r^)<ro} aJKO/imooioam as>j in eMian 
Q<o>osmlEi}6>s<&o6iv oo>ot 6 tOtOtm^cmen. 

<TOC<MU>rti'l»U)0L(31<m(0> rvOD<58GfU)fTC <514X1^ COOlfBOCTO) (980)^0010 (W>nJ 
a.ba.'ociuco ojfii ruo1(<h*i'.ii)63Tio3d>f>J2Q yni<!ay'jai 6 >(ysj(C»o>l(U> 1 ( 0 ^ai)i. (Gjoio 3 
crr)Gq<ir<croilQc^ c©:^s^oDOJiJ30cmo t 5(cro>1o3o)(L|§ 5)^ croii3oai(aoctplo^TD6'(.a). 
oo1<oo(o3 <urasQnO> lOijooooxoo off)ftO<K.c\ooa^jor)ld>: Tirago <naj),ajioio-oo 1 . 
ffimilfii^Sjos Lnioid(OT><T)OfiTO) sifflaoncanocii^Dola; ®Dgo aiDOTTifivm 
fcruoailt«»)icTT)i (micirt c&6i6iT4:oo)BJJ(Uil(ojaD; abtgo(S\awc& (SWXfrOo 

Ojolaxaoctp aj^ocaoziOTColGiS Q^^dJjloiOsocrB oojdot. a,c<o<o aioloei 
A^deajird O 6 >ao «D<^oo<roao ca3^o uog'm^cmo^o^'Q^erRCXQl. 

<UD<no aJ^ciorailiiiDdolcaiaaoT^o araorjr^oo ejsTecrifciai ^jOTilocu^aij^l 
OcO.oageaiccS a<n^ 1 a>”<ro^o cojocaopacSl^o ojo 1 ^j 1 tt>s) 5 o 3 sacn 

<TVo5U^DiQ<r)l(5)AJ50cn5(.'7Ji(OTnloc^ ii;<rn cruoo/iJo^oIrsS giaogoaxoern 

(vnoioSoruxid oraolnorysinDcn. nOloMd. crolniDya oooq oOXiDl 

ojojbrrt 09 ^ coons;yfij<3. bw 11(0)<9> <njffi>idaJtaTJud fiajoaioifjlaj, (.ai<e^afl 
t) 1 ( 3 cL 0 if><mcuaro' aicmlrailco r 3 Jrai<E 0 o 8 <r) 1 <aoi ajl-on^cmoVl eiocol o^rm^ 
nnooSciDfii (rua>i®\y3*nao:a (TVofiooia>^>(i3 mrsS^lciucn. gym 

oardoDQjter^ iBCTila) l O'X/i)OT\j(.' 0 )rD]o aj>a^ajl 6 >c^ r«jol 6 TT)Da(n>liauoro)rujo 
o)ajl^i;s>i> aj^io>l©<Q>Q( 0 ] m>acT)i(Q>go) 1 (T>^ ruinocaoio^il. gjeoa^fi tn^u>^ 
<rtlA Knoi-^omicoiTyBDloi (arafrvRDloiooo .xiOcQ.Icok^ BJ<rla>o,c«om5(.0) 
(TOilmj r.ijr>nin mlni<iaom5 L (mo, fflmxBHanio, (rfirrflioo «n^fi£a^ 1 ca» rsinaioi 
a>glei]o tOO^GODna (/)Gai^6rr):ojai(3(5TO(D63B(^ <nsiciO)]di'c^fiRO'tDl. 
SD'O^dfcjsjaKtt (erocxjaou aicoltroio. roj^.^VuMj o^onl ocw>uejo>£j^j);xQfl 
aumuo^jl cuoioogo scjQjfn6Braij3 aa)^( 0 )^d>.CQ>jo oajcofi^o^cro^. 

1924-GJ3 'YfXJQJCTJjfO rJlO2t»>)0ej(CrC3 taJfrWlDQOCO'lOKDlfaTn 6 JOJ CTOOanl 
o^ob^ioll (0ailt9«^^bnfiau»l. Ddeddlus aj)«n>^ <p-uo;9393 

pjuotS oocioy>lc),ao<pil cmau^^saoco), cnd«u>o©?rT>o j>,jsos>a), 
s^j 6 oj <o 1 jai^s«a QTtSr.ml^ldfforrmi^o ^rm m^codPo <mvii7iocofl foarii 
O)H)lrvJl<flffl6V>JS03. OTlifcaJJo Cn}Q'0)D(4£8(T)a ) 2lOCO) 61©; [©On\\a)a 1 ^JlG)(0. 
iDOOCQ'Jbrrl jBT) L^xnxJo ca»«fl®oejoo3 ojni 1 cn 6 rrjlc»)i>)aj§ol ^©jaj^ioo 
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a>]ipblT5 <teO?'Oilaiajl51»a SJailcul<rOGaDJ5<D63Bg^9)5 'JO<tfl<Q;XD 
io^ ail cuo,c8m>joxrr> i^jsjo (.ajoorrvflnffioco LOimoOTOgloeiormo 
coflfBro 1 < 8 rn>i Oadalus. f?n^ffl3aixrti nn<&m3ajl(o»jas i«ja&m5ro 
izoco) Brave New world (I9J2) i^cro ictxti£HHJ>1o 5 (/UGuJoam 
aoi2)l(CfO)1(3aTKo> -iolkoIuouoc^ (.wnfloioaff. ©9yjJ s^jctiI c/oluoj 
iOfix/3 aoLoasfjm^fm ooj ro&jnrxoKritaflg oil^coo^ajiaofin^ arj» l^oto 
( cro>1oS aiOa^Ao&rrflflo^tmd 1 ?. 

uiiwwciilcantf ranioaio (T\>iSaj3o>j<»qTJLQ>a 
i^od uoD<r\; L a>acosii crfleja/lad ajooco^gg 
<rvoco^a)j><tHcOO^r)l^ oz^axafl (.nKUaJlajti# 
ano^aaacnomfloyroj. nilTOrf*v)Piarcft 

flttOQaOo CO;6)«aVlc&<TVlO(# L#0«e<Q> (D0CQ> 
alli£(dc/oifi.cT>3can awril. 'amjovjov/jotiow j 
< 7 Bi 6 ,ao<rvJX 7 >?>o<xi> </HfS>i<asxA ' fsorfl 
<ave>m>Vai>o<TOeTO($ aJl«e.ywiK>ca> oooM(s1cd> 
ei<eaii 4JOu8as)3co)1 LaJ8<n>o«<»dqjS2<aioil 
anojcTDO)3CQ*l ai^iOceiHoJlaJlojaDj. 

1026-08 aoooiaaocS 6 >ovx$al <xj)/>,<roc- l xj$ 
aii<n)(OT3>1o8 rtlcs^dsoDfOil isaapn «)*i<o>ra>l 

O^TT) aJCX 80 EO§l CTUtJUXT# oflyiT) CQ)^TX 0 )lfc)C 0 ) 
ClflaWaOa ©ajrifljty oil'08<«S)JeJC3r0> ra»OJ<Z acii3fU)©1<Dy<»>iJ»jO fiOOroicruKa 
Oooojai atf-ujca otj <^)!id 4a1oiifl>3<TVLO>©flooco) oiloioo^o «.^Viei)j<o,«o>^o 
6)/aia»(5)^. 

axD^aM^crvffliarj'OToilwa^ q^aoxoio^^olaj^^ aJlno)<o>g 1 o 3 ar>yio&a(U)afl 
««3)§pca><J.y01f3O On<0)lTJ<0)CC3oJ0CD0C!0il0^<rT)^ 5>3d)»(TVar»0!x3aolT» aJOla^ 




ojrfhjanilo^-cm <eooi.oKD}<oo<rn i^oooxarmofccssstmGgos^o gos 
(o^-Lkoaicomos^o on^elaijaj^o aj^airiiccrcrilfDflc&jcro 'Trocg-iOo 
!94?-<7d 6)^rvloJGffll^>l7lOCCDiim^O(TT) nlO(85lCOlo8 

(MdDcn(5)»D (TJilcftiOliji. ojlQdc09cei<cr^ (rocs jaoo Daily Worker 
rtjJ)TT> dJ.lOKOIOilo)^ n^ajilG^aoIlKTa a6T)Io8<UJ OflJ<Q>l3(aO<T1032l. 22'T> rvi^O) 
<cro>lo3. uo3<tv<o> ailiflictucrnoa (njocnjcruila ^ao 300 oogo aoi€U(Dffmo8 
mniq^oo aQirjGJtyACD^sreiKDfl. ©axoflaS cJokb^o toonMisIroo^Vncownncia 

(nKnmicolfyla^Ocfocsreaern © sJ rf6>s><y stojarxfi. 

(0)jo8 caioir^aafla^rm cro*6u<To / OiO><c^OTOc»g^|Oo <5 kkxjoct>1i01)^ctt> am 
oilao</?6CT3c/i.£e>;o Qjffl-dotrno <^>ar> ojla»jomjao 6 nl -voo^dcauoa) aoj 
(iT'>0rVM^oil(^o^oT3)1i8'5vnw. r, ilfcS^QOPKWffi Gouooil'o^ TOiSTrilrarrilaei 
a /1 ei n\>o<3riJofla>D<nj63i3</a (oaodourad a/l©;ri> <r>lejnJosi<e></<J oioj] 
ai^PiaoB/lcono^cTT) 6J6)ei®<nj'3B>3<o»^6)s aigciaj, r^oejloog 
oaojfl) f«Jcx3§>m^ao3»l ow^l^lolmond araagaoofljo otajolajlajj. a-is^ai 
oras^joajo fTOGQr^oo oc>GjRavcBrox)ocQ>^o r^ooilocoaji^o aoc/fl«6>aoccfl 
ajl©yn>20iai©>. 

coto<ti5 crJlejoflarito’OT) oJI^qsjcxtv crjcnjir«<u^)oo)^o 1 aj aoyio 6 o:iu»a& 

Cajo.slyl^p^ao <cros\^iOfn)6TO«8 gxrn’o fl»©^<w>o L»jrv)^KD>ao^. ad\ 
,0038 unag-vOo jD.cJefecoo -viosntw^ 1 “m/a^oe £D/ms>w> o/'kijosjoov 
rtVicmnorto <&>&) <b>gqj^ 'Oildh^o rmcn^OGfoosio 6 )nKg>jTr>/V). t 0 > 3 O 6 ir>-> 
moftitoi efilexjxj CnK$<& 9 ]o (iuoqmkw mcuauoo ejsTaojcmTQ aJtex/i) 
avLDQ/d'O'xi'omliOi anoiiidej&j'dctvjowwdi) vojai>,( 0 )a uwj oom tZKDjrtn^sicfl 
abOfPaJTjOSleij&S $<T) 2 M) 1 aK> 0 c 7 VQ 7 jf 3 {) cU<ol<& 1 eiO>j 0 / 3 l<M>^ 070 
oiOTviftfiiiotno an>ooa)o<&>Grenn nfkodarmloeio ajoirnrsititeon -a «7 
anjrm ovaffhofa il&ftiavdajceoslejS T>largf. ai'iljj 07 ; niiyfootomtirai 
a>1arosrr$. smj cri ajmozn>ara> a/avffilod 'mtmdXTKO/jon) irootv'co)} 
nKflqJJiO)} s onslw <0). K 

‘</>olxiOxr (on Being the right size) -<jyrr> (*isni 

auxwwlctti alnjl«e>s^s ajeil<^|aj;o (jreoidP^os yoolffloajs>ai6Ji3Sio oazl 
ei 0 H!Q 6TlIiTU)6y3ra)^}Ol^j awiSJnDo flKTOA©2UKQfl (.rUrOJlnJOnl^OD^br^. 
aigoxo oajdlap udoIoohdIto f50<^cnjlaoo anr> 1 ao^<ro Oc&ot 

(.njoioaoal^i. owmco^os aj>,o(jt>ffv 3 </&jx> rjraldlcnaofD aioioiwIoS ai^ai 
to^aofDi «o^(rolP 2 oa oioco^oiliTra inlrm Qtglfraomu ‘auUn^ran^’ owl 
(Braojcajos c^xo1<o<ara)lcr5 ajeltays^ond -uaaai aool(oajajl<^ 

gligg 2iC0MIiU3ct#>l 'OWOI^bJS OO-OlKKOfOlOO^ r^)yj SO'O»3H8ilblJcaj030> 
<2(Sxjuoe><ir5ylaex{rt» aa<co<njlaca ng)(Drol<«*j)^aD(c>lco;2g cro».1<86TT>aor2> 





.iJOUloS (T\>0<lfluX><T>b3TJ</d i*J 
(TT»ja»sa<m (oTi^i 1937-roJ zm 
Ot}n0o My Friend Mr. Leaky 
<10)6)01)0(82 tf/llDOo ITWlI-gj. 
af>0O5Q(\LO3 <fe2§l<0)U4d6)2 GO1 
ensl fflailaj - 10 J<O> aJ 2 CTO (!»<!)>5 
g><0)0S>en><n>2 (Scdoodjodj. 

<1 IGrfWW (TO(S!< 3 -i Or) (T 15 J <rt 1 fil «jJ 

eTVflSil n0OT1 20L<TO)1<9yT3 ^j) 

tfWJHlTJJO dfc^lebV&O)) CnJfaP 

o.o(ooco>l(cra>l!8<rD2. B3lail<o> 
aocio aju^oiaS (3tac-3/\ry7TO)1a) 
<*j§ldifi2 S)S fiiforoi] <&(/} 

fcJlillJjb'iOriObrr-tl (DJCTUJ! 


fiOOGJCCCUXlS ■ST) 0)1 (,-\J O)C08 <i 
CT)0<Q> 6)(DJ C/)CXrOl.'0)LnJaJD(J<e, 
(Doaiilo^troi. ('JMauocuooinxiaD 
ailcco eiglctDiaocQno^aD^ ai&aq 
nf>OTDl 6 > 0 ^ OQCfcOJl ’TOffi.'lldbgj} 
flora <tr> opijo rronicoips (sratflaxio ffiodoDj OiOAirwo 

•Tiiii)(cra>lo8 tnjoflajcrtkaaooijfig <n>oJ)3</araiaoQ> <fe<(loj^r8ocoil^;<tT); <rra©i 


'lorarailaT croc r^ao oroffc) a$ aeiaKT) 68 B(/fl, iAJS 3 <tt*ern 68 nu 8 , (/v*saiMaJt>n> 


OTOyS .^cmTajCttoX? C1 JCj 1<0> liJaJOOo GK3l.^. ODJO.O.O dT.iSmlS^OOO)'!^ 


AfflfJOijo (.rutfixrocnoor© OM<n5(.(0*t.<UaJ0®A©1(08 ©«Ow8 -.0)01) fTDOODo 
'TTOGQtOo ©OcfcOlflUaJJ (TOCQnOo l &(^cM(Ol6!J(T)T5)7rn)0'flCIOSl<^)9 SaCOCTVJl 
ejJ<&.(/3 <d»6)blT5(OIO)O.T3 00)J8H<iP<902a>02 0 6)a-^'0> 


-o.oq^o L^" r vi*w®06»5. OaDomilfliS a>-6iCTi3iTO);aD GU<Dl«iOT)0!<leiogl^.y3-0(5 


io oJoctiS m>a»><noj>o coo&alfDiVojniij arocg-»ooi 


i«57-o3 ooo<&5ccu>ri0 gxro\yDAaaj.0£ <o>omovo ®o^1<a5- w <%a*rai (O<ec0fl 
o>jZ (rrswrriko m>2<a<ro (Bia(<a»aMDO<oto>os 2fla (.'^o’lonMtooooT^ gDxriktf 
'ODOQ'wOCOTO' ot-ool^paj aai ncus&o. Q^jo WDlma.yaofnjLcno, emscoio 
6)(iK.s1 (Djssarato (?oa iPi^giM cogoiomstdo t>s<TO)30T)0)1o 5 gorn^rafta* 
e)gl(ZO<Qi aJiimlCQ) (m)<0.Oi6TO§;o <TO®qaO'aO)l6)3jj 3)1(62000)6X00) <n>IOU)l 
(Dlajlol-oooo. <k®<0)3<ooGJ2 0 If^jmKTtficxnoca oJlmJI. laToaejotootnllcj^l®^ 
j)ji6n)o rn>j1<o»o1^ (BrwF.g<xOo o-okoaomuilfflej gooD^aS < JX^ < $p‘fr5X8$ 
§OT8<^lp^5l(7^ (ISI) CH0Pjl(D)V5* (/UamOOlag. 
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ooao>,\ad <^o<^lr^1oo<od gxidg^lo naitaocgftgB oru<ru>o<oi<r>cxi^o)j3 

(BreaqoOo (rrorn^cnjiOTildW^rroo) jDL-Li<*>>ooaooT>. 'gD~o avconimii rwroos 
nj)Tt\<eo n$e>o nje<A&t nflffoj^o njaiJae <o,Snjos, ^ &m> 

a&wi aainjqjttttjftov. irlfinuoi uvxri iimemoa <6h®nrR'm))crrml(ft 
$DD 'TUCOnmo (7IOJ<0)to rmai(1V0GGtU>25Q6lri. OJV 61aJO]njMO<5 OdOVlSltD 
<f> GOI ■Ousmcxxilsxi^ 2)a0<9KDOCO> nJOO ItHC^ } a>3<Vt&J(TV t < cM/l<tt>3(ld 
a<& ft8<u,'&0 nj (oo ern. n 


i962-roi f^aw'Tx/ojraloi aijTOlbicooro; okcooM dRiaJ' 6 rucco)O 0 i 2 i.sl eiatnio 
ogol la^-oo is) ow^rrmoil ax)<a»l <ioyo3oaoa5 cocajlGbcWi owanuo aogl. kIoj 

ujocto v <o on>l6>r^ ai^^^-oSa) 
(EJIQ IQM»>j£lffl3 COOOlrtMODLn IOK8 

OTJ)m6CiiJ8 o0)6>^S2«)oai itogq 

z' rtD: OJSXTg (fdVfil^6X0 a)1C0(W)(flo 

\ Miffwtii. \ (8i<»jo<an;o<io1<ijl^2 Oojoodj. 

X '-~ .. ”*fOV OiOTS'oja)-©.!^ ac/a<ni 01 -eo^ao 

s\ I tRlCD^O T'0CoQJi1a>20CQ) OilflC^nld 

N M ‘Nw[ {*& I 6TD60BO6 LrUl?(a)JS«T)6)^Si(0ro)2 

\X. f i <n)to)1o>2o UMOQnoo (®>rjJ6K0 

z' \ # (roo^ryio 

/ X C0ln^^6)O n,B08r.llaJ odpi 

' v®J ( - S, ^C(D<AJ6m u rjai(8OT)a)63nc8 

, \ \ j, umo-ft)^ : nJOS*y3T3g1l&5 

\\ \ \d a6j^1<a<o>y3 0 ) 1 <e«>o 

\\ \ o a jrg2 aT ) 

\ (WlSO^JsjaroxoS. 

\_ \ /VvHv*^ V 6i00 

\ X ) ) /JW *" oJ2<96iai©S 

I \ ' / TIOJOT) OJi 0)^0 ODo 

n\ /_ 9>a <».m)<fl6)oafi)(iiS, ’330 6)m(s8 

j ^\\\V <*^1 cn1ejimDl(cd asxcog 

i " ® 'i\V\ \ gi)j ojlora>1ro2 ujcftoo rjei 

/ 1 \U j C0>1 (Do (UlOROjaicS (D§0<83 

j ' ® i l \i \ S6 tko^>2 ,1 » OiO^giroS rt,j)<m1 

I j\ II \ 63136)01 CaJCk9>2<m2 (®^> £JT$. 

I \ II I JDTO^COloej RlOICOO(Tl5^(5) 

j Jl \ oilo^os^onixTnTDlof^ mlci 

] I OlOOo OfflaJ0<yS2rci3)jm>!O)l 
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o>ocoil (voq(o3gxuo 3 oo&ftlca’ cr\x>sooja><o.</3 ffiildfea^o a-omiociocrn. 
a<o1coo<o3 a><T5)^rd mxinic>,GiDcoocja>,9^s flroajtnjoom^^ol^ amcqr,nc 
2.oJ^>o«o ailQi<Jl^Aa»j6r«3<al. ‘e)1nizdonvL®)all'tHW6!mele/]B£) 
Kflgtm&Jpqo (;&,3<{'<rv}<d>i/dd)d GaJdjar niltij.otioicl&ai </>6rvl(®aJjo, 
avoo&J'i IdbOJ* 6X*OQcd6> ngf'dyjs a<oea<mn><v)exm &nni<rvo<m 

afitjxrtroo nj)07><3)06m gnoJlsoam <Wi(nj<30(a>o! gj/vlmtiviCo wIoj 
^jav-jncnn^aivofU^ t/B&H amyas a&*m\ i^(/>irvoaaMavo mjssai&Q 
eaoiciJh Jk&S ioHifO'onm.niaMCO) also (f<K7JrV6minJQ/tdM)(l)fB3&hOS 
friltmjo aoilwIrzdGcMMiislniQjim] nj)(mosiri. " 


ao^o©ajmjra(oro>1o3 rroog-^o *JOsrcw>a : gyUlsaam o.niOnOm/Bjiod 
oor&i.sl&sxvB) arOajo<<%>; <s> c&oerfi nimlnJ. GOntfiSlavo 

oi*n»/vmdaooo 6i<ploiD<K)j(Trii§/! 



ftHfixrj &^o(uro>(5<zo©> <n>o3oaja><0»crt r»i>0(®G(U)(rt cnlcoaufl au-\r>]i&oH 
e&ui a(nSl6)(9»osj<OTO>j. m3?-ro6 (cpoocjano goocq>o 3 ocrxooocroqlcoloGJ 

OrvDOGiD sKTrtocmns^o^i. »&3-<o8 aocxorcS 5>aM05>o<r^1 

nnoiaio ojjodailfra oafuxoS coaSdO </>oi6n36><7VTf[' 

(maco^r>7Tn)1o5 Legion of Honour nflyro 6nja02<ZK0ilca>;o Accademia 
Nazionale dei Lincei 6>-»OG3i.Sl6)ro§)l <U3»ntf *. 000^0 (ra&i) o»c3a,}<e> 
a^bTKOOifl. HJ2-JD t0»uei r *€il3OKr>T'03 ^rOGQiiOo ©SJ<r>fl1«0Q«3 6KYVX)©6>CrOfl1 
taJ<r*fl<u>rgoq3>l oiro®s»««nsi<«>o^jSjA<s))j6rBoa»l 


aa1a©2<r»<o>1(n crraraSnJuJ.ocjo <oq<to caiDoilajloloo^rr) zuxoc&iaocQ 
adh3it\:< 3 fsooa'ffitmm r»jffl1 <■»(■> rrul ^(©- g-octe iimoQTOoa^jiiDlco <o,a/l7^ 
laJcrul<JU(Zi06rn. oTOffnlsiej aJlci fioc/)6ansiffls -»®<d><m<ooiloK3rtwnrDo 
CCDO*©;. 

ffn^D^/OTvlArno/som tv-v AQoBmxS. 

ojyni<M Gnmaojos arxfia nmjty oqen*yx>)ty<3(ma& 

&o aeJxaca'cboMnvofov&ojolg) 'WsomcoiIvg'jtxvI 
nwi^on/l(a5 go v oihu'ja) 
atsoiflacj ^i5a-v>3§cat3>lra afl<srr>i Qnxx&rwioaaovd 
OfdjnJOsaflAo o„ mo QAMicmotjiBOjmpfrB... 

n®OffcP»JO CDCtao «*ei8ai) UJl<flbX)®G(CTOOS)S UllOai’o aCej(.oJ30J^0<0) 
«1oilo>o aroflaj a03o3aai;6>ng f&z> o>aJI(o» croagnoraioloqg cnjjno^rorovi 
^CK/ijX^lsCQlOGI^JOo (.-UaJOlapa^OT)]. 

t964 cu>Ta\>o6iutf ffloolrn (rito&ixzncrroaft 'gnciamroiloa^ (grana^oGleiOrAi 
aa^irurolaj z^o)«iaDo <e>3«flrDs<anfflej ©oaxw® 6)ffl-u)1<90(fl QAoaggfl 
Odd'S) OOOTo ©aJftyOoj^. attt&^ciOo (0>©C^ Ojl(E3aJi.(0>COK»1o8 gJO)} Wotolll 
SC^ao®# nQejajlaiflojcm]. “«4)6X$ aTonmaaerntf a0t><$ g>v 
caotoi nip I flt&oiu>j63ni/&&>)jo Qnic<vi3(/:l^oo^§)§^£nD. n$on§ srstm 
mv>lT)iG</dnUo, otjiots miPKVJ/rmejjo gx>§m>lejp. n$rri]&$la);6i<&asn$ 
t*ja<D&£sa>6>a3<roja7gf. <rm<v>p')a>oa>£ £vw AQi&ticufi&o LnJ<s<W9&co 
Onjsaro <>4)<m} among rtQc<nnS>kM>j<mj.„ ” 
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n.i>o ng^tM9<D0 <rMr > »,> airs 
o^viao* 40J<n^o>1««?® *jja<H><->a>7'aoat}0*v>ani. 
iiV ( aiy4{<>w«M>la^> 090c ta/ <nla>xi vnyj*> aXMa/ormt, 


‘©(.■iJOciQnvd’ -ig)OT) Qrxlffll(&3 ^(OOiOOCQIoImeJ^lojOr) (.ojy00an)aJL<l3 2nOO 
picsrnooiilrrc '.wflf/a'loflojffS e^coO^.craD'nji.cnEGsm: ru<2<eAi. ojgoSivjo^o 
o)!©>06rB cn:oo6!J < i1i0.(/dom5i(mR«nim^ nilc/BJonuo ©.adsiiS axn<BHo>. 

yoomj(.o)ia)T«co;fflo(unco^oT)j oncg^no. (Tracgatfraroilecty i$goi]o (ax/Dcnta) 

aoa» GfOStBOClg^jO? mja^aOCCTUil'D ©'DaJaJ0(Dlcfoi2K>ii oTJjlKq063I3«gJJCTl)jo 
rngiooil^art QfflQjoiA^lcjocQ'lojTn^ <^)<rocn ic/aasibcoia^srrt. (<i)o><t\>' 0> 
alaioo3crJL(3)eflo»cno<o ©w.Gnilojyni -vno($<!<\ijG8 laioumooft 


•ytoJ i2!f»r>3ej(?(D3 6Ti)lrn)l6)(^ adoj 
OCT»1(i^ <>3:0 2)3 <3(010 B;j<Ilfl<C10>1'3<n)^. 
-^c^coLor^ ruoceo^oS ^000. 

t>3«3? r$i<O)l<SCQ)0 nJltynSiGCDD 
Ajiujuow watsitniuoro>7irj<u>> 
<t>1q & 6im> sj <m>j <ma> imoiS 
it nol^h cnfloj’io (smohy 
amsuei<xi)jao(DiI oruawQqjs 
aihvn <& ao <wl vl 09 v> of 
ntf)<TI>36rtf CF0a7^cU03iij. 

<nl}ty3o cm^orxutlrn aajnjoi 

<vru <7>i o)<o>gjo Tv72bo<m 

63U&J0 "oxomam nS^nJ^aj" 
n0)<m 1 a§7<v3 niol o>jjsja<tt>oit6 



mjirs. aoiumooaatoj (u'lnuco/j <xjo^<oai <&')«& 6ior>oi <^o<rC 
o(r>sar>6xr/ro o<60i^<s(m>o6>s rjolcooj'ro 6><vo(/3<&o. or§ oo>qjqi 

vlo8 m^amo v>crilflrD>:(i(m nQsxmehlPijo artsort L^moax- 

ZOCVtokdDjO. 

oei.snjlnf)<TV. iojo3a<uxrf 
180J m;ffn8 30 o') Tm ti 5I ciocDl n>^ ff*\Ooeiotno«illnTjl6Ki3 wataio 

«JdO<3 ftOCCTOlS)^ ODC3)3nJlO)3«0OO8<0tf Q6TR (BTQ6H3ffl<£fc)2JJo ffl2<TT5 
wu 6 iao«»^OQQino^m) 2 . o>j§<oo)l(cd 2 >j(ara> rrojujJ (2o.03£jGcr»05nil<n> ttd)<o >1 
<oj<roj. (rvjau(mao32> ^s^o6niaDQ)loj<m^ 

<a®)l©c$ ni 2 Gooo>flmo(fl<o>tfmt& frooiffijos <AqsjofiniDo<n«3n©s <>$qo 

crDDtD'lcnlajtojar);. 

ao.o>;</3 oilopQ^oavo aa>s1<m6 d^^(sro)xAocj (ctijc^ibo 
asniocorro (mAqgVoS rrJcrrmTYS. o^sdaTi 1912-08 A>Ti 8 <i^r?TO>oav/&n ia 
aoc/doeioiltca aflaff arlcvldbcrctod BSc (Hons) 6nJl<o;r3o (sral. .ajcwcrifcoi 
cpo!ro(.77)©<Joxjo<D crvGGr^cocnoto ( 26 nioiTv, ffia^cooi? <i\iOir> a<j)or> 1 oi <8 
ovxjooo. fflaooGJGcnoGnilrolsx^ cro3i<s>ooj1cn<^o ■ros^arj) m> 2 <%nj<oic>j<as> 
Siooralraifro^. <roG: 3 ao<aai 1 ©c$ «j(a5cril cnfcdaz eja^aaol a<\ODBJ«cno 6 iij! 
mfloag wlnilioxof05lcc3 rjoilco ciudu/Icdo ©ajej* ccia>l cofl co^cm], oro^-vti 
( onrilecg nj)£fO r>j(o 1 l.ooatfroc 6 d«ii^o croaio^ns njjB 6 m ajlcn^oro gcreocDil 
ojaoj. 

6nJiaoou)3(Q) TixiGTiav^ob nuo-^K)sa)'ora)ltii]o oow,s° oojoIs^otj ai,\oj 

(TUOl l.aJl(3fT>53rJ2J5>S nililiAOOlUmlaiOml O^Oo^jlobTvllaOGaTJlfflfTTO) (.aJ«<®0 

030)©^jSJ<3KD^TD(0)1CJJO 'JUGg^O (OOSfOvlfQ) n\)o«?OOKTlrft.o 8 (5aO>^0711o a 
anoroioo»osrf). >e>2S36>(n» ayrai^rolc* aa§sio oeiD^ajleiaiooa^ss ouooaj 

OK^Juaa Oja/Uftol^CTTKirfteJio araog«oo a^.o){<m^c6a.oa'JD aj^cuonl^. 
ao-t>icrsftru»^ crvxifiiiGjAJC<«oejcolo8 aximlonaj^o st>7}ili0»<®o<ru t co>aj^3 »j 61 
nj(B>1fT»jG<OrA«t> (TOGqnf>» OTyoS^iAocio enosniDosolajHiTiS 

craDGJl ©aj^^apjireocDl. i9i5-<03 !TOnja)l( 0 S)aeKTOi) <no3l0ej«<D> e^oo 
eKKTOsnilanJ tJIodI^ ^^tr^laeid^ aswrjjoTjlgj ( 0 ) 1 ro;zo<ijlcOB] 
^,(o>ocmj6n30<QK^. mo§VaS 6i<s%e>o ^grIop m>oa»^OTc 0 .g^o orug^art^l 
-a«S^o feva^Kmorol fmaog^rtoiTrnrn osnioa>^ 6 v^j§^. -.ilrml^ ORdgnOo A<n 8 -ft© 
(croicoloej iaicn)lcu)a9crul <z<o,oQQ&\(Si aClcr^lAO^ rarau^ordcfcrTxxnfl 
aax 3 in)^ gy<w»jeioio5 cxoooujl<d>iD r l( 0 )laiu 8 C'^GQf^isco^cxjs^oivil uol 

<o.iiOriCiCi67iK/J ( 0 raaJtOHOldK>jcn) ffloj ojffllrtjosl (oraaqr»Po 

0}<l^ f7TOGgr!OOrr>W «(B6>!3 f0fT\)rfcftl7OCQjl ORXD^Ol©^^. (TOffiqnOo 

ndlmyiAcni cul£ aiTC<a)ioice.(/i ( av>o6Ui<e.oa, lcoood;<&<; 3, aiuca^dhul mxjj 
6K0J670&' CT)1c»T3roj (TUOlWlI^cttCCnDleK^ GejOid^OUDdA aaJGd6>Ol. 2KiOGGJ 
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ttroosn/lcro goo oo</>G<7roi,c*0 gjow^aaloS 

cn>ooS) ij>1ao reraTVofivysoo<rD a^sarflojar) a©; oiWHcoioiorol^im^ gyra^aS 
(IH2MI)ll2ai'{'ci\;lgla>3l6)eiXTDjo TUOoQJ^lcfto ftlOliyiaJlOjrrDOi^CaJDej]®!^. 

<rot3ooi mjocx^jlffm ®1 (t 0 <o>o 3 CDiw^cofliiS ar^o^ao<xul iroaioiolfylajfw 
(roisgnomoerrf. (mi3wtam^i/a3«iml<£©jc<»w»*> rroagorio gxm^cojkioi 
lnJtO0 ai(T5>l<TU(?CD)^)5 ^0Ql(^ld>)O3 finJGOaSdSDOJ a0)(TT> nl(30i):al©8 (T)1<0> 
aJI(O(D30A 1955-K>i gDO0),\(O;«S OMTiJo aJ6raJIOJO3T\KBf>l<a)0)l«ed ©;-iJo 
CrHCSiOiltOKB) <Oroa.Qn02>D6rn. <S>rf}10»nejl^JO<d'ffl r«J®1aOOliOO^TT)0>l(T) L(3^0)J> 
©il'aflpijflo oi^a»m>0CQ>njo3c9oo6rr!o GJc&a^o ai d> 3 <re o ctpl o^aoj -do 
aK30CT>1 aiTporw^io-ys©). oeimoiyiicwocttfflnjPe^o ga>jceojaQoaic6>g)ai;o 
oxiiG(o>oio'1o3 a^OM52cfljscsd06iTsco)D5HHKrrt (naa^ano oo31afi. I940<*gtoej 
m>ocriior3>\<0)OTO)cfod^ csij a"uj(joi tjrr>$) aio> auo&Tumx>laj]^3a WDcgooanoflsx^ 
^opajrjjos^^a (mioaliDl^lo^^Dfl okapis) 30>l£i:aa ocsmleil^iocdiia 
o i fill co (.nji/oroaocoflffljanj. to©) -» j ©1 on ®1 <asi 3 o n a3 bni^^ncmoioi 
aj.v,a>Tuo(oajoidoo6rnfvKOln]oslcfo(j^ ai^niooiao^nDaojoJIojcmi ojobd. 
hj«m* i^/octosjeaG-Lpafa*^ jdd oUejaios'lbXij} cnjauiyo) (ueilaccxxofi 

oiVoi Oiiao^o ©aj^Onj§j. mx&ooocd gs 

f _ X* Q(TUQIQKP>1CJjQQ (UaiAlS rvQOASOl 

* / I ac/UcO) oos^ooto omxflefl gpcrff® 

aj01-»f>(olc&s)^(rrxu)lo3 oieilcoi aiosbom^o 
ai'iolcooocooco’lgj a^m ana coil <o^<ri>^ 
{owl .0,0 ® irrr)o. 22 0(01 (0,0 '2 s<8rro 
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a/lo3<ei>Dej cruocnjra»)1(«><n<a»63i5 23l(od 
C<ooffil6rr> oo^lcn^oacm 

(?<T>©Tg 06iA<a>o©^o Oa-iqy>m;gita ufco\* 

«r$©oelaj;. 

m>0o<^1.a.®1<w1«Q,gl(0S (w>co^u;1,o>o 
mo© a*noejo<o<>«nflm> 

(TO ai6XQ> (T\>:>€niauil^j o^«c>rrjTr>!<c3 aidl 
«es>oa>o©otflflj;. axofimoco)! (tocqoOo 
atf»>DQg8Jl®8 oax^locoo®; m)Ooou^><e> 
oocrungol (Statistical Laboratory-) jx5 
ct);oio SU'D SMho.y; eiosnio§l 

ouairt i932-<oi @<TOic3 ^o^lq^lceetoS 

^ISI) nfl)<n> CTUQiajmajOl aig«J<rn<o5. '(JVOoajy -*Q)OY> Ov»J(Olcc3 
fl2<w>^o& a»<36mo3 4 jo«»q yumJVnAe>®<>roo (b$©o«1 

aJOty* 6>c-»r» n c.mnnocicmoffnilm'5 worm ctfajlmooirroorooajevra (toc-^^oo 
(. nicnjfljt^O) iaja\)lQ01ce>(D6rn6>wo) OTfcOtfiOfikainaoajfl isiojomioaolfljloj^ 
ciajonoj. I9&O-103 (roarjnocoirilarg (scnw^oiKcroilfod cnordjenxsS (ruxnJloS 
cru<S®r» (.r*JOJO(7TO>a>ao®osl^. 1951-08 ©crvcrecsoS «ofl«o 

ootoisau-iaKD (CSO) ®}<-uo crxoi<a,1oca>jo <ro«q,oaoGTO. 

ISI QJ^CtDyitfB) OH©6T7)DCDG0Oieia>S>2 CTUm<DI3JlapaiJ0c0>O6t>3{@g L0t>Q(3L> 
co®acQ> ajei (/UQj3aro>cnoa3c3<osi3 ajt^awcolrj}. oil ail ai (?ejj<*our>M(s*3i3 
gVoi mlcmjoa ifomae a>o<rSt.wffi6io>5>» g>t> av>j<no3C3w>Vfj3 njabofilafc 

23<66V)<i)2o ISI injoarru©) (.sajlglnai <oo<nS.(n>»ofla»n>oftina^(m 

os 6nil.n5io\5.fino«sia(uxT3 ISI colcoa mirflcoo £s1aj(T)<os)OB(T)3(ojl oijm 
oibigh^j. rere»}nooDfl6X^ is(I)o»^o)koo)1(c3 ISI bo(Du, cnxnji, «<nl(o><e> 
(OoajTOJGmccng^os oo^ (.»jca;©j Gd>,i.a3fflDco)l taaol. i»j(ocn2<oi c/odIco 
joo cto i.w p>flw ‘offKrumidoaipl^’mjloo^ grutoemaoioru^fflocoi 
«(D0<8 3KTd 0001(0(8, rar^o^aom)rti6ioeta ©(.-^lOonrmooTjl 

ffi a8 SW 1 9ii§l ra4 c^JOJfloR^^ctB^DrBocai. 

oc§6>o crcoa^ola*. i3'T>'0>!^> c-^toleo-mcTOOg a;s;« 5>(68 a£o«.^ioao33i1 
®(O(j^lPi0rf^]cr)wla5 rmoo® c-» KJtiioioaaoijj^wmDaS a->oo 
QIliCOObTlilCTUla)] c&tfl610D);. iy20 «hglC5l (d»7W<€6>3O)!0>l6X'J (HO>c<S^O 2XTJ)j(Ti 

ax-aji3DO<&>)O0co<O)»^olaj crworaildp ojonxoio)l(c3 oilmy ex^Ioj (lfloiobiiso^ 
C^JttS>Ora'T!6>.ijS;(Cro’1©.O0OOT3 (roa^GDQDiOOg^aS 0"DWl®» (TVISOTJOjlcCO 
rerarra>ffl65noS rrag^oorojaa oilci oTcplAod ru^mlradca®! 
< 0 S»orB (TOOioonroilao; <o,9lbioio)]. 1930 «e>glo8 cniocnoSlopi 6aoamo aiero 
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graSoJoaaio »>,<iD^oo^>o;<n>io1fr) )Qfl 
6rn^cmTOi3co) aaj ouflisoi rrooopisl 

ryic^)oo5 ocruo5(.s(u3 rajl e&aap'i 

coioa j 'looorci) ctuiziI nil (Oo)^ «h <o>^ 
orsoro>l. gG em^^f> , 5 <nxttooKQtt6rtf 
wso-flri rno.vnffiraiS (ruomfkfl mxSoru 
Cn>jS>S 5l!TD0o0l5Or3)l(fi «>,30007)’rf6)1 
co>ctf. gocrtf saloilroi 

<i>1ejax»oo, oo®\^o n(j)or>Ta»')co«>4>^ 
OlajjCS oJ00)OT0c3<000<IPl OT^C/fl 
COn^Cm (.<00)3(0 (lJlojffl 

aLouocn^osrr) (noraomod crooaifM 
mjflcoiAyB (IN 55). 

gD'D 2 of) (OmO'D CfO§OTOg',©S 
<o§l<d. ng>T3)^o)s.0irT206ro joi<waa*oS 
<Tuo)j^<6<\OfflOcrDl<no)1ffl^aTi<TT!? NSS 
(BT^(5o§laJ rfhOei^GI^OTOTVoS. OJldJjejaOQ: OTK^CrUc&Od CeJOtftOO) 

6i(bl 5 (orj)^o a>sarfl<Qj<nfl£j. 3Ol L r}(03W^63ng26)5 <ao^o ajocooo^engj. 
g>aoi^n8 racrxoxo^as (TOSEBjloS coogj^sdiooijo ^/loasTOgleionila^aTty 
■oa^oi a;nrfloGjofflj soo>o L^oacooQl^SaoDejjo aooa^j^g^TBOfolo^Tnl^j. 
gn'o oicmoamoiiornk^, (.(noai/usacafiinglraS <e.c>T<n>jnT> .d.^oiruerng^as 
(rul(BiCJi(/)D26ijrBSlejs<d.')o) <njD2]nr)l€d.0fiKnjn6KQjfiO2olaj2SS aotfllcoi ollm 
(06Biw3 GaoQj , o'lt^);cmo)1(0)go eiglcwooco oo(3c/:6a3j8 cn?>aJlr^ce.ffild®oa3 

NSS ajo\ooa1^. (TOOj^ajIceio (rooa©>cofl<e>©©ai3o5u)^aj^ g-3(8e« 
crv)iCKO>coro. ®(o^o»njo5aiaj;o ar^ajyo^fflo-a ao] ,<0 (.<q» 1 <q> o>oco>1'7>^<rT^ 
e* e' 0 o)i6n>aJlaod<oj4!jijg^6>socQ)gR)o a^ramnaiSsooiaocano^ao^ 
©LrJDnD.a-iOOPiamDsnilfru. gj<fto»fle>nm rtflaooenjo oi(3WHemo3<fl©lsconflw 
©c5©o lajajoj crcoo6iijla) alio j^acec^fe^ ®c©a (d^Jaooj sococoKcroilcnj 
<0>an6roio'l^«*5- a>'7>efl<fta»<n» aa§»o auo«ooKD<e.ud a><u&e>1a» gDCUdflirt 

sjoTgccoo Gnj®^o I SI ca^aocol cojcru>6)aj§^ i<ooi(3(aroil^ant)3Gn3. 2anoej 

acnocnjlfruToco fDOJ®lo8 mlsxrn^Oo oi^TO^<TV(o>foOiOC)1co)1^(rr> ailai era ail 
aa«r(MO\fl l gj6rK. gofriVai svTDOffG'OroTO croatyvOo «)3oS<»Ha^o .rtirfKtilftjl 

ajlojrrr) (.^DQcoKjcpl^LnJoScrxansjos O)I(rCam<e>ffl 20 (Qi ooojalkuiQcsrn. 
(D61B0(D(B)3(Qfl gKOOXDO lr»Ju5(f)t/lUJiJi>)S <J OlnOC CO (0(0)1 (OOfDil 00003) (JO) 
<orafl©<§ ©1®fl Lrua^osicrjo^^i^rtiai^crnoilcf^ (noo^ano cbjemTajkojon 
to '7>®oi cu^o. ' cruooQj^l .o, C3i3)lfn Gio’ gaqco^a^creoam unToj', g>a>o<nfl 
®$(rnj (mauirj^ooiDlsv^ 'TO<l(rufyKOinj2om>o. 


(Tuoo6> j£l <&, (sro>1 mjo (rooau<t^l<d.9(TVji(8>cm(3TOla>£> cma^oPo (noi.fl.TfDf 
mxx^oomr&oS (spoavawmos^ga ®)rf©or»ona.(n>ffl]<v065r3o8 (rooc/fla. 
0l<d©i<*CQ)j6r«OTil. 0055)0 6nJaD}£ZK0)T<d>0d (TOG/J-»06)(aO> CI0)Sl6KCKOT»T. 
l945-«» (3»0(jo!)o «XXD(05 6Xn>0©b>O\)pl ©dDUGJO f^O)il (Mia 061010) Sl<%) 
6)<y§j. gxroyd cnoraio-fixoi rrucaKi3Tu <rjraa*.)O()aTf0> 1 c>'>s auoooJd*, wnooei;) 
(ora)cano^rn> swnoDiGxO'imlTv/ 1057-50 j>.ocu'*ci§(7TO)1o 3 ooa>©03an^©s 
(aacu^AM^iooiT <tooi»>®T^ eu>©8<xi>1, <s<$o«a»eAnoo, 

airooooTn a\i(ix^<0>&joo)oej<e>c3 moiinos>7Sfj) Gnf> 06 ir.or)l <sai)OcbSGo$ 

OXO&Al (01^601 ctWlttOJiblKOCOn. 1968H08 gO<O(O><T\X3<09;x3 f3T)GQr»O(0T0)l(rt 
<ij(oaoiT«^ra»iid enian^oil (ruciciajla^. 

o.otVin. ov-.ncPKBTOoiilrmlcmo^gg rav^aooi ^ ^ irrvTau 

a3i3Ga(0li3Sxra (rooo3iiilc&ooo<n3^(3)e«ra>(T)CK© cu)f^).aff).Qn(7il©! oiootto) 
cjjOdfe)i<tt<;3 (uoerujeuizufcTri. 

“•'v1&avla>czao, an nil & tvltoxsan anala>yil<&(n>lo>oa.o ar$(o> gj0j ooa j 
fW7i7p/jo wmzmQjns aiieinij&aS, (rvmotyo, aco'j>i/7><Pn aj^tiso*/ 

5,'an rtaapo, arvtwltfi. nmwl&lg/ocwa. <*>3<ZnH]<Q>-cus ocuTVOwla, 
g»foJa7J3.-7x- aflcnil a//rdJWomo)g (TVwnjawlxj, gyooy ul(o3 t/sj2 vjw 
(OT) t o> crocnymaoco ailaiotmai as^gj.. " 

gj'D ©msaolm^ <ft.3©6m<ffi)oran)oco <n:oo©iiTa>yoo!T\)(.o)fc«rn 

enoett fdl.mil.iziaOoeiGa)o©)il<j^teyi) cna^tejl oialtdooo. 

a^asj^coi^os aonomoccp m>> 1972 20 cr>, 7 q od ojcq»<^1o3 

aflopoimofafl. 





raoailaaoo ajeio oils sal «a©6>;y§ <rua^63t3§1«3 ‘<o>oycrr>’ a-ua^ 
TTOlrcSo/^isj-mnid (OT>m^eail®«^OCTT2lai^fm rdlao'DOTja^o aiteaiajo) 
srag^o <Brao)i<roio 0}«G>u2)OGn’>. Tjxrajeio (araruibkoS ajeirij<G6);o 0)WQQi$>s 
<ayTaj^o cruVail<a>s>o aJ^afciDaoal t <iice>oc»1aJ1<di)aoi (BBOicroaX) £i3)<e©06K0) 
®<u3ie^m>2- -*>3031 gDCJTOQo ailei63i3i«o></3 <oi<(b'3o(!7iD)ol6rarj)^ ajaano^crn 
oj1ei<3 amoroso ai^aruyio a^oQQlc&o^aD^. 
Adlcnoaiiomo s><o,osrrl. m>o®2ndlA7>o<D> aflei 
<€6)^cfe©g6ia2'^oo 20l<3>san artnomofQ) jpno^cu 
yoDcn>.(oe^pj)c6 ( cana Ga - >ej<r>oi3 rruono jikoto) 
oopdI'OJ <noogD<oi'<oj(m^. 

1893 6icfeC-£06nif3 6 (fl. $DGa|OgJ6>OI7) 6ril3^)0G3(/0l 
eusaoi cnilaajaa3(oxii?jl agon cnine»oia>o<atl(o;aT); 
aapoiood eroourvojos anno. (sm^norowfl©^ 
« il^ooiVQj CKnanoii*! (manci anirilexoiiv&j <viei 

aii6r5)ra(r><€6)s^©s sscxmomocalojm)!. 
c&dl(DiD 3 ai> 2 Es) 6 )nj§jo asap^o 6 )<o; 
dlmoxio sjail^jo)trr)oejD(!rT>Gt«> offl^ei 
<r>or3 A’iroiwla^ Gniajlg^! 

Gi'ifcKIKJr/feXlg CTOajO >001210(3 fj«fl 
crj(00iilfl>^'n>^ affl^iaiorilox^ 
ow^r^ocoioo^s <TV<e»ju8 
oil^ospffvo oflGoanowo) 

ce>ao3Jloi(r»2. croartlaioios 

oo>'ej(r>or)lt)<$ ojV^oe^o 
a\xoo>la>cxol nisroo avals 


6>af>;cao>ya3 m 5 < 8 <o» c x. (oiDifriruco^sreocQil^cmlgj. nJGaflj mol«os>o<Td alsj 
jK)T>ofan(o;aT> <wx*GKDod cruoa}anl<e>aooo <^jdlalnnl«e>c3 mdlo.s.ooj.o^o'fixm 
eiaxocoj. oi1§1<o8 rrilml <d>a©o mre<e>6)e]<n>ocdlojTT)j orca 3 aO(ao)la'> niol 
Gcd06TB ffilaiitoJ cru<e>io5. ara<o)lrr>Da3 (nJc&iglmsioro)^ o®oej}ai3<a> 
bXOJCgOOSOaJO 0>JB(To1i^'UOlQcO«)trBlai(rO^ nJGcO&l l3CQI0Gl^rDO(D» ~mj 
acnjiaj^nSoiJoejjo (TVoajnrjl^ofoOaiooesoOlccSaolai) <rvia>i.03)a>o<»1 
ffljmfljj. caooicriodlbV^ ^oc^^nsjo opjo (Braairaoojo ►3cfol<os)}d», 
COl§JD(Q>l<0!(Tnj. oJGc&aj Gffl^(DO(! T^l^Oo <ftaj2<S'HOOS mjndla^. I9C5-(03 
(orouijaoo al<uil<»3 <r\j<o,jo3 rulo^aa^oavo <o1io>1i*1o3 tj^<oh»1 

aporfKil, au3<os)o aulojl^KnlioS syrwooinicomo ai.ocTUDaoaxnl. alruilccS 
<toajo 3 ailapepcnio ^(totJilcoiorfSilrtDoaarflio nnaa^nfio nDo^atilooi 
QAocgsilJDgi (njcftisloo Oajdcmi. 

‘ajlsotfa^ sok^' 01 ’ »© <Tn <o>C«w>o isnll§ 1 -aii<Q,od injorno 

(/l=j;od). 0 (Tala;oT) -o.ocjo. u>,wm>cn3 (nia^ cnioaxi^ ^oilua^©® <©> 1 *> 
^6>t 3 6ni<*/):x/3. nKTOlloienioJixd njyrrilcroaa) idstbo®! aflst91a£. sosm 
nl®3D® myDd>OJ60T3O8 nJdll/lCTOlaJOar’) OilSWOto -i^fllXXancOjnDJ (bnil^r^ 
soraj^o. niataaj firilcu^wdoo^o sjol-ur&aia^gg (aJOoo 

6 sos)g <i<rao(Q>l (oildl^ioilcn^ .JIaoloQj oj-alsaiOAi) Gi^cftoiajoailajaT)}. 
os3«a(r5oo)rtnlAga® 6 nio(/)o@ 1 <a>o 8 o( 1 q jo ( r)'TO)l ©0)0)16)71 ooivnoDco) 
lnJCc»ai08a0(Do§8laJJ. ®)TDOJO® Oa^OlOOJO t»Tlil§1nfb Tll(0J(U)Lf'J(i<eai--X5 
orog1(c3 ftJB>Jg1(QO®l. <3l>«b)OOMT)(OJD>0<fd (tJR>0 1} nOSXDO) ajolajlo^cro 
cr\5<o^g1(o8a)1(mj aj^o(oo>OdX>^d>.(Dip ©aiai»o)j. ooai^ruaaoTd 2030 ©^ 
a\)«e>2o8 oof>oio)odlo) t,nicaioao)o rrxoi^ord o)^oooct><l (0»OT3O(r» 
i9ii-ra3 <n5c&}cri ruloiosioauo ai1w®«e>7)2)a®l ni2doi5>l®o<£©l® 
csoofftjo OBGf^ioo gaJnlmoaKOioilniodpI <o>(^iRK 0 i 3 )<tt 1 o)ej .nicrolaixidcrol 

Gd>i03g«1lo8 8aJ<3crT>J. 

LnJ(T\»1(UXliO\51 «A0G3Kl(5i 6SC§6>0 ,aJ(0)leOU!)Oe)lc9>^6)S (TUa<fl>OGJl<9>OX) 
®1 ojot>] aa»(JKi)o5. (i\xjo>^(.(B awifi asruoatf csroGijarxooJlbxi^ cni-ioruj 
olanoconojOD^ cro^sontaaj.fD GoTuocro 6xo>os](qiQj>ycQi-<o<r> ^amilei^o njl. 
<n>1. 2 ^noQi«<T> 06 r>ilav) to1o) 1<Q)3 ^oavilei^ nidl^lo^(mj. ©m.mil. 
aemocTu. oJl.fnil. 00 o^somlTi! o-»r»a7iooo-0' ar>a)pf»j(8>7i;6)S col'aiirix) 
njoai^o OBO^anaroilcd (3rdajmxa®}6rB3'Qil. ‘oooad^raxmrtciJ c&o'ovjlcSldtijj, 
nJCtV ill (WJtD3Gi7(0 AO'JWT <ilaK)0 OJO <4j)OT> -Jl. (nil. OOCffi JOS 

aj(doojo«f>>.so ®a , v)irrodls)<r> (ai^yOTdla^ (njJOcuIcnlceoiAaD^iraoain. 1013-08 
<ma<S(Jnf>3 BSc 60ll(?^0c G(T)^1. 1915-OT) MSc ®^>. MSc nJ(3l<0iHnl(^ 
<&(a3!«KOTO)0(Tudai<9>eioyooej®l(o5 g6tb3o craDoma]6^3(Dil(oj(ni2 oa^ti 
axxjlai; o\)^ar)^(C8ox)(Qi cniatn^taKTioiijIaKiOTlo^cn)^ aoDooaunocoo. 
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ooaaoIrfo^oD Aocirarff) oav'’CKr>3Gl< , i 5 5 
^jlaixnamg^o Goali^oi^ (TOm^eoflaaosTRlairmlo^rm^ oiral 

al<0'20<D> OJO2B3<T>0 «1ail(5)4)ajenjl<f) (Wl<d>(OI3O)l®JCTr)(?DlCO0(C<i (TOSqnOo 
tfWctfcnGxatOHuflioc fuejaplstaroKKril sjyatjad cnsfflBflatflojCTDj. 

6J©2 ©©auoolgleioaiflfl^crY^ <rutrajoc&j. 

snjlojGoiocno rditfratftlcoiDiflQlcoaoowwo <rocfl6)oei<w» o0)§yoru©ao 
^((/laolajlojrn) 6>SiiDCD!XTi<ni <TL (foil 0X5 r4)9v;0)0<mcafl©20T)i 

irocg<io<wa>Tfr5 <mji<s>nno. 'ua<e*j cBiwqarxooloio} ojf^.blca>ifvjaj(8<oroHT> 
nJC^UOORDCJo <G.O!7>Sn)o (TO«J)1(tf (WymjGKOl <Ol«rflJ<l>1«0J>fi>«Lj§}. 1918-toS 
i</ft1a<iT»l ooaioao6ml6Ko> ailajOoOo <e,<rf\*£. 

allanlS oa^ejirorJ <nK*in dWolc^KOvojjaw^afciaaouyKunofci ofil<T\)l<£<nJ 
ail(5ox-TOi1(c3 cs»oeilc9®2 caia<n>{. «noafl©9 <ruc(0>2ia)mou5 oenoau 
7 tog^'vo«to>1oc^ <TT><\r>t/OOjd<m>«0>cn3<9>1fB;<ro;. '3Q ,v ci<no3 a;aii2oco>2o oj<&1 
utfleifDo amslroflojaod) (osTTflroYaroloiosrrS (O'anjQjo * lol^ai^mofTro-A 
g'DOfl<e.o7)ocn3L(5)oi5)^ 6)S>3J3(/5tLio arosooS (ro«3nr)(nro)lo5 marainio 
TUGrtuo GOi^r^lojcm^. 

ars 051,0,0 ca>oflta\>1"oo6>o>, srooxzoojfora) (p^ttaritailaS ailo,o<n)o 

nr?>ooi^ana>oo(r\;1(3D3<T?5W3i2o d*J06rra-> ©a^ooml^iro^o 
m&i'iSYmftocfy i<JXiD i9i7-<38 (s»i2ijaT)o Philosophical Maga- 

zine a©<m (.■iJavnriuTcttooiDorafkoi (owij cai^^Vfexoso) yoxro.cOL'ifcriiauw 
o®*fj(3>T. On Maxwell's stresses, concerning the Electro-magnetic theory 

of Radiation n$)m)<5>o<nfl®jar>j 
Cojemau)OT5)l6K^ <o*l<3 <vu , 0 , 0 . 
1919-C03 ^(fldi>O(3T0)D a»(3oi 

.aeioodoei rcB0<3an<TOJ>W> DSc 

biiitoioo <iM03a>l. 

ctodoo oQjoo,ffior>D(0'j(UiO(r> 
<T5)Oo c7>o<TO.<rr)E»6raK3, (T»jo,$6>njj 
tO2O2f5iiOc0,(3oWffmenieio ffljeio 
Laja.o<«)iTO)ia)2 <TVoeajl<«02cm 
01^0)1 aiei (1)3 <6)Q6TK(OI012«9>ai2 0 
ifrooTOoKO on^aa^o-tqX*^ 

ro^3aJ^iiil^.(C)om)l3ijonwoKr)lr^ 
CDoa»2A(fi6rr)o Qi8l<0s>2<a>cQ>2c 
6)ai:ri<B>j 




^aa> (m^Sfifmaern <sa'»eja)o3 rruono coceaicoawogi^ 5 <t>5®oJ<&(.So og)OT) 
OilrrfMCttfWOVoJ Tra<3)^<IO>D «H^A^rflJS(DO<Q!<^. rJloScOOOeilCTO) caeuei 

QflflJi (TOCQaDo | 0)5)i^ ai(tr>lqpA02 Afn 'i 0 £>•*►'£*<0^. 

IBM ClaOOSrdGnr>On£(8 ri©(TT) J)aaJrtM<tb(l3 (nj'IK0<n5OaJ<9)|_5(CR)la3 

6)0§£)O ^,02fl3re)0IiBd,u8 J>,6>5rQ®ra)2 cQ,fQ> 2 <irS3Cnil - '859-<03, £>"J OJO<9>u3 
fflooooan’o rrikRoilo) (ao^^oi^troog C^(n)1<ola)1o,(ol^ <1 ^'^»o«wnKm 
tA>lGcflJOoD o®TT) </l(SDInfH<0,a3 OWglroflo^ *olQl1(Tl!<OT>lo<$ (TUIXrDlu^o 

g]ifll<u3cc3 <ft6'6re^jn);<m(S)l<D2 ajaanjjioocm m<ti (ro^allaa a,a«re(SK5>2 
>o,<ai;<irr5Dcuil! ce^owjS W2a^6ia|5 cnSbJoJifto^sjalr^o^ttfcoJ ejg,\mD<QC(5)06)S 
-a^s^oxsS c^<0'3t®oo<T>ao)3! oocu^.g^® S>®2 en5 aobuttyjo iftoorrwoanT) 
mxrikrilcoiocofl. oiaooi a\>©ojAcsara>ls>Qj sd( 02 ctb ^ 0 L'^'O-ocoaoaxzucoi 
(U>22)0<Q) coai^s;©*; oj)fi£Ro <TOol(Di©^jS2 aT1 oioi^ffing^os 
(0)3(0(0)2 < i0ajs;<cro)2a<njoy8 msao <a>}sj(B)ejo coil raj (tt> 2 . ©(O' ctgoiwh 
< o,(J<o6)lscolo3 ojejlbxuu^ tc^oSman-flKQjaaailoroilfSTO^. as^culcW oapej 
0)0(5 (mO^OfttOOTD QfD taJ05o>aTOl(T) e<3KI>O0 dfcWMtSarcfljKOS. 0)0(0) <* 
omui gDvdm Govooil^i aJisocu^acojooS ailej mejcoiatsonD^cO-xiS 
<CTO)lo3 (Dial) anjolg mjuoorwtaooi^ Aro^^o <Dn67n©o) Oojocruljjloj 

ajoflwigg 6KD0IQ10J aJO(8«2aS (TOIffDC-TO'fiDPIAatSOfln^ 

ioJ<o)^<daj6)^S2c0>a»23 Ogj^hd^. '(TOGa»c6)6)nDGcro(AKT8’ mnemosn) 
go't) (.oJtd^laixxioS OojcS. (Tooao gcoKfloi) <0>3ajo)1ej<olod axosalto« 2 :T, > 
(3fdcai>3O6>CTna<rur0)Ci3 oxocnjcruilaj (njlaooncio f3ra,ajl.aia»o1ai)2<»>'»2 0 
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<n<9Jd k «0KPJOAjALS6TOj3 gj}-*) cn5l3brvrnv> ^fims>-n 

injooosicnej^isjfoooflarrn aili/OGlAaldojaiCDio Qaj©(0)]. (totwglso 

aCl<a1<tbCrUl6IGI m>lLaJUXX0GD<0> M(0J r^ls1ail^:vK/5n>C20ori5 auO(iOO»i6)S 
cnoaco36>o&macn)nidci3 $o<jenaMa3 ai^l aj<tnar>^a>30<o>©>. sgm ©ccoemn 
(n)^nja»om!2>3<Q) aa>i a>o* < l.o>.o©§p3Jl $o<?> d),?rncOGX>j>ooajs^aDj. g>T> 


axodP HoVsoei^o rjao>oo)Oaj^o 
aio ctxil <ooctp c/oorro c<3> etro 
mo col oj (ml auo u:o o *rn 

sqo(t>' 4 6)S c^jt/5(Dejnod<9» oj(cl 
(\oo<Qo ca>s6ns(go>^<n)(o>1(nj gg 
njej<3>fflo ^nJ(U<3(5IB)fO6!II3g1(0S 
emcqnOo O^IPJ AlarilojCm}. 
<n>oi 2 3 mi « m (5> i» <es)l s call (53 

</£KHnj(.lO) 06013(1)0 OiJOdJloJI 
oo^rrrxsVlm^fla oj<olajoSl<a*«g 

OJQjlCQ) t«JOCUOm^O^O>OOS 

<0)3 Otf (TOOg^o OllA'tolajl 
OiOTKOl 


m>aajo<e>i > (OT>l6>($ monao 
GOTOoos mcMA( 0 >aT 0 )l 6 )<^ r 'eis 
dhvmgoxt aflaJlu) ^ei<o«6Gu 
Sg^os caroajiruij anoionij <ojai 
©<ao> dao^ol^J nj^^otaoasl 
oroo1'Doa3 0>«*kDjo. 

6)®2 KAOOgf iAiccoo»a)6>nj 
s^raroil co^aooftj^cd rUDjsmo ms 
(doom Bo^eimoo auoafKOrfxS 
<oraaxrooo aia1*£. {d-d co wc©> 
d>«a©lscan<58 loSinaftaVsB oi»j 
©c*J) CB 6) ©($} (id. (jjOB) <0>2S 
6*n3lco)<iios<fl€>D rxiei tox/oatio) 
©coco^o a>o»TT)oo3 are agon 
®ro>lm ©raoj ere© iz^crso ml. 

i923-<o8 ©taagrtOo s><ro>^a>l<j8 


fflssarilO'Tiflmnl. are oil 0,0 <mom 


(mlco> 06 uw ©.rvio-incn:^ <TOoj«<5)3r/H oi^o k3®1co)2»>s <fla*mo ctuAaoI^ 
araag-ino cnx8oj<ftGJOuaoej(Dlo8 *ol(nn<£:T\>l6>ei e©6iiao 

eX*x>oG«u<S mjixxno r^6>r^|omi. <ara<oor»i«e)oej<otcjil<i>^GjoaMo onogaoo 
oraEJaosnjcra cffi}5rolcmpcrxlql<a>;6>s coatfmo (ruilcOiolaj ©rooilsis ©(oJOoO 
<m<S <ni03(r>o ^©^s;<oio)^ cdIctr is oi<3o9ia©oD»o <ora<i<|oOo <ow> <00 oil 
<n)l®8 <o>2«o^rojtmcml. 


1927-03 CtZOfiimDd CTOOoO 300<Q!<® S)TU0S>6NK$1 bJaCGQX) ORiCffil 0)1(0 

©erox»bi<«)>6>^)5{. rare «o ranogaoaniDla? 3* ojcbmjcj^ lajooa^traocofl 


OjdDjPOj. 


areagnOo (3dm)jaa>Lm(?mo)1a>^)orrv7rail^ <a»6re2<aw<9>t <fto<roild». aB<o> 
iiL)airaBS20s tu^a/las c/OcOoil «6.6m^o<06)iar>:a)ln)223 (Gaiotrt) atlcx)<£b 
(RlOaO iSaDOda^GJ fDVQO'Smfi (TOOgaDO a)S<C*0>l<afl5:S>9) oflW(U'<t»(0£iO(U) 
l.r>JOJ<8<oro>cn<>TOg'o')5 a®j aAo<rutao®ce>aocol OK0<oio>lce®i<rDj. 
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1S36-CC3 GB a ai(T)05 01)0*0 
OjlrUjeUZOO) fflffl] TJOmoJ©^5 
CT)<oroil©(^ (30<offl0®n <a»}«r>0 
rylBCJdO^o <TOO®®laOCQ>l 
(SPJc0S)Jo (OOCOMTDOfTDl 
S)nO(iffll. 6)5)*0(TU07l6IlI<8(/). 


(SftniO<8 0)JS6Gl31(Q> OMOtflCO) 
moo 

<0)^s<3^<xuocol wd^oGsmoocrii 
©; oJo ©,0.06(12 } OIOD AOOIo. 
o®apimo<5 rnicw) 

<eo>l<ttj©s croaocoomoKJocco 

j)njaiiOJ)S3I3gl:o3 (91^(0100(3 

io;q 30(B)1 ail joiaiil ajl o^cro^. 


i«40-o8 sog <0)1(38 ml<m 
m>o«oajmmo(oil PKily 60000 



0}oJ OaJeiOM'la^ GRO^oOo (TiWlZl^g ©i)(nXI^0aC5O6Tl3. 0W6DI 

ao^«o)la)Gai'aibTT)aiO)li>T3 «wrt®%iO!DOoafl aorfl. wojan<0ejoio3 ocn«^V){ 

rjjltK^ ailo3'O)}OTr>Gl'Sli0e>S iTOGg-iOo (TUDOnJlaJ ©l6<^l^§ 63DaD <T)^^1 
co<3 (rvaccKdao ^Snjo<^ crooi^oo ffi^^l^Aii t>^j1<bk8 (D<qkt8(tv 

<>0(m CojoloS <TOolfD)©^e^<mj. ^<so^©opio (wattg^no gimajai (rococo 

milacojrflioi (B«ro3 <fto3slcnirfl»ri3 «Ond (nxoanacrolsxig aixooftaS oj)(m 


cnlej(Q)l(Oi mjo){Gi)^(8ioaom i.'iiaK3(cra)a)&rB2l<od c®3oajs^<o.cn)iaT3ocDl. 


1552 -oS ®®‘>ejcoo l 3 <roor^ ai5di®;--»Jsl6i3iB)0oa3 j>/o3d*>nrr>o rrloapotsa. 
aenu)CJ®rc>l '08 (olm^ -oodcjoaaJloQia© 0)l®6)6®ra)s^«&6>©^§}. 01 ^ 0 ®) (no© 
6S5ro)jni0.H ail(®iovjl jjlo^rrT) <m 3 ) 20 ( 0 )l©;rn>j itreog^oo. 

aJlPSffiJia Cn:OQ}Tr)lA3aJO®OTT3C/S 02eio ©©TiOC® RJ)ld®)O(T>28(11409y3 (TOGO 
(\i>6)(7no) ©©; (0)l«9>aj U)!<c<a)l'iiorH(D)Dd6)l fflogl. rareauiailjoi'jauOTiJogpS 
(BOOQaoo «(OKJ)^o>l<3(^l^oraio) cm3®ioro)laei<8<i)^§; ‘rucaalirv 
><fiaj$ ' aj)£>(TOOO) ®W^CTT>o3 ®^0<3<i(>o <31% fflo ald»>} db CQI^ 6TT30 ®1. 
n^JOO<COOCJo tnJCTOO)}®) (.'J(rV)1(iul®.OCTT>7TO>l6>C^ ^)(U)l^r>0<O)jo (Oiaug^o 
^IOl6<3T7T)l«^. 


hq] rviej 6iu^iula<loil4)56)g<u)io Bnjoeej, (aig(To;i.©)l^ao(0) (tvoikSoj^'U 
min<O)0«n5 ^<roi^tt}©s <ro3<nj<qitr)la>ic>jcrea)63o<*80g)jsa (.ojanlaJlcoloaDir^ 
(TOog™oo aik^jcrula^ <r\)i(io» troomioocnaoco) Giuoaioglcoi ©a»8go. i jOd»o 
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OJOKOfO'IOICQc&fflOOlQS 6)c6»S2(3>1c&03 

csicajorio omol^dJjBoilaJlra^op^ a?'o 
cjR<T>^aaj=, Qojggo^oios) <T> 1 cQ>ipu)«n> 
(Sio 1 a»cafl o>3l(os<^jaoiTjjlAc/d ar^ajoa^ 
aosicmrrri ojonlflonai (*117103 ^o©(rrra> 
GLnJOlajlaJ]. (303ffl03flJ (nGl<roSalfJU0)1<flS>J 
(JQJ6TB1 OraUfjnOo (lO<9O)0OCOf| OJ3r»laJl 
® 2 <n> 2 - ffia.OKO)^ 5 ( 3 crrJ i 3 oaB»o (8 aioeil 
a«o^>^^3o<ajri8 ©;o/l^*3>lc000ajsj(0-.<a^o 
<ro®fl©<$ ctn^ola^Qj^orolioS oaioooojo 

^^la)i(a®m>ffTO»l<r)afon <rft&OKi )1 trosD 

6l«e6)§)c0></i <Dl(d2lfl©0qJS2ckCQ>;o 6)nJCO$(fl>2. 

gooo^cajas ajewo^5sog1ei;o ^,00)1.05); 
cnl<i<&»v:Kfirc> -uojoiIcuo <9,ej£T8o^j)yj3 (/Uaj(ot>jl oynxtf (oraa^^oajro) irmaoi 
tu A fno-oolrolojrm j $Q)) truaSmo oio1^oo1^jan(n>1mD<nn <o,oicto< 3 
'UOlr^di 7) bio <9)221^1 QJnJltfi^caXTOOaDIklfiJJo ollPJ <TUCO(vil(0>(S)3(B3<vl®j 

oaifi2©5 g^b6iaJSio5 ajejo ondioilaaj} c«JO»3aio><no esxrflefcttxnn aocrc)C 2 
qjligcafljjjafo-. sonfcoslaxtfjoairoroilejjjBg fl20J>^a»26>5 (nxxnioooxi/te 
McncxTO) c/ojxj>ao(fiil aromj^oJlajlo^cm <*^gcxai1a2 <rn 2 croo<iO. 

mO(^i6iT>i3d OR<es)3fjal ooad (TDXDiacru'te)'^ a\inoai<a,ffll^pioooaocoil(7);aD^ 
oi0 i >gkt>oi 5 cnx>no. CSIR ©a} ajei AtaaQlA^osco^o ajraa)i<wbfruDDO>o 

KTOOfJrvOo CJTOejfflDdl^lra^OT)^ 1944-46 (ftOef*ei§(WD)T«>8 «3T)Orjaf)0 OOOWOfl 
*6<ft^9g1«£ 5>(n)os>6><a)^1ct»^«)s (goo^joifWJia) a#flrp£l«£ 6xn>o6x>xrofl1) 
iTOOjcBiaiauoofPo ojaf)1»>o^d),m^6ra3col. 

1956 6>aOt6nj;OJ(Ol 16 ftf GDGQ^Oo (UldlOOlaj;. rUl(C8ar)lCQ)Vo3 002 6TOC3J0(/)1 
tftcracodcocDiorailscQilrad nq^aK)«ei3<o>©<ijra (0>2S<8<Tr>3tafl(D2<TT>2 aosmo. 

soojVojo anffllyiyujoaom^o, a)1</TOi<o>flo<ftig^<n)fflfl a>1ooj^<oo>1<ou«?ra6>g 
'nvofinun.iil-glcoTTO^Dgo ao1<ftSceooo>ooioTO> |r»jc©cr>«rasiC'9J(Tf> oojsI 
tiiltf>S)j<n)aicooca1o)2nT>2 zxioocncxo cmoafxaaas wloJVoxroaco 

6oog2 3 'frocQu-oairrOa)'^ grajojzuxxp acng^mg^j. 



\t 

to* 

n 

« 0 ]ari>.«{j)CTd. csnioaru 

(1894-1974) 

I 

&P 1 , 

1 1 # | 


| 2 Dcr»^ uogoocOig c7>oao w <o>e<TOi<3dw siceo <r»o3 j>i1 <o> 1§ ( sirs. ngjdbl&j^o anoo 
u*ocrw(.OTei€TOf3 ^od cooler) <3T>d)<»0'0)acr>s1<x>oj(i a>rau>1<o>o 
(TOO025(3t?d1itb '><j)cmffT> 02?ow^(naDOT>. <cra^i«>25'75iTilro5 Ooisjojdoo^'it) 
Q7>2 fflaO3L^TOlS0C/00ellCIP0COlO2GT)2 r»j)(rt'.na)(T8. (S6T1I0TI). (SracqaOo Oo^Ctt 
©sxj^o^idocdI cajdcrn (nscnritax coc;ajiiai6rr>^ijai<5<!jro)a)erocd Laicrtflou 
2)CTT). 014(0)100^33 2 JD.OT) cm g1o3 001)1(1) dTOGQ riOOOn) 
siAocm '(KoioooooenB’ ^on^cm c<vJo1^<7fl<«>jar>CT5 


oog(0)^l<b<t)oid oouocro 1094 wai^ojol amici) <axod«90OTO)apVo3 wmla^. 
(TOOQ->O(5t0)1tX^ rJlo)DO10CD> (TX^GOtajCDOlO OOQ2>1roSoaiCD>1o3 OT3JK) '90130^0 



®1©jtt>j. mj^oo.moxnn (TO(?3 <viaopjo aiol^TTi 

abTUl.CBCDCUj SOG(f)M aJOlaJ (3T03O) oCia.i@l 
EJ 0 col OjODj. Ojldols OTOGIjlPa nl)1(T32 
(r\><D»;glGGJ<OP 2001. g)m1oS aJOla^ 
©aocntfay™ a.)okwt) tirocqnrvsisikM^ 

X6rOl<0)0(D^G(\l(&>(D3(IB £)GnJLT3(>nicMJl 
(fUGaojcjmtf d)i oni (t)Q2 oJ col i*3io axl (o3 
loo- o3 no ao(3d)S)2 o><o3 0 . 3*2 
or^ocoil 000 rf*,crr)^02 lW6vrn n, i n '2> 
oooaoou ruoi ai«>l3,Ql(£3 o^k^o 
0)222 ®1‘0)1ayj8, (aa(o;oirjla®6>^gl 
(Ojctd <ru a co csrol < d d). o o)om) 

qJ)Cnj1^0CTT)1aj(a)1O)jCO(0>(yp1 

(O^ot)^ SJ 2 T) ioo-ra3 m ao(3a5: 


ovco.’ai oilo^oe^ooixcrona)^ 
(Bya-a«o oraafjioo A<o3*06xww 
xkIopj (.r>im)1ni>a3m)1 o«o.oas 
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nJOfllO 0 )^ 6 ( 301 ) 2 . g)Qil 6)6 (.ftJC 0 <nj( 0 )«O 3 J> fiil.OUl CO, OW.mjl. 06 T 1 IO( 1\5 
020 )Gl 0 CQ)rD (8 (r\»a( 0 )^lO) 6 X^ ( 30 U^OoJ.O>«OCa> 1 ® 2 <™ 2 - aJOOlCmVoS cugjoo 
fl)1s2ces><T)o<Q>1aj(n)2 (nxsm^iracd. xoIcnjlcaDogcol aiolc&iaicalroS 100% 

ttX8c0S)2o OJOOT31 1913-08 ORQ^oOd C©2Srol3OJ#a , Ul$1CQfl<0J SJODOofrUODd) 
G(CTO)06)S BSc «a«en)#CTCy cjol&a JDOiXKQfl. MSc aJOlteaxoloS 92% 
a»o<dc^*>^i 2 <r>^lo)c& 5 > 06 n^ (rooqnOo «©2 <ro^aj«o>Dej o 1 oa 6 >or 5 (uJ crosiar) 
rrv^-flas'l^. o6rR2<^al<aai<»2lcj2o OT&aQ^oamlsiag (rwinjool oa«Gio) 0(5 
n\o 1 i(vtfirf^ 0 ( 0 {l 02 ,Tn l rrurvxDo. 

1914 -08 (ill o^o >3 aiol coo collar) afcoei (aia)2 a>t*>crn <roafl>jiCB<nouS 
O0i»3<rul0($ ailaiOaOo aisonj. era; aduo^sops a«o> go® q^jocokoI 
<OK>a>flffl2<Tr)} oio>2 ioi6-«8 omioro (B^smlaojiiJcnlfll a«e.oogs 5 a OnO 
<r\xDa 3 <r\)l<sa ejAaJOODcoil <Dlco)ol«a>)S)<ys2- <tooJ1oscq2o mjcoinolo) 
( 173 ( 0 ) *00(0)100^1' atfJ a £Joor 3 axo#r) irocqr»oo(oio)o»5O(^fl;6Teo(Q)l02(n)2. 
a2©2° , ®}° <MW>1«>o«1a;jftj^«2fifi ©aJO^>«> 3 <»o® 1 o 2 fn> i- ctvj 

«j0\c000»)1pJ2O«rD)2o Aoloio.iuoroanDleiiOS^'’ ©02™®!° ^Invl 
cbOiilaS (AJDcrwste^o caisl. 

ocmocrcloo^ (aonofflcxtnu) crcnirijcmcaJsnjovoo (The influence of the 
Finite Volume of Molecules on the Equation of state) OCTracola&colan 
Iaktuoclcdo fi>Ajtiferik»i(n) Philosrpbtcal Magazine 08 ^ jmSlaolifecaltas) 
oaj§2- ai9tt'}r»o(ciro)l0(^ m&'jtm) octr} CTJ6Hj(ni>63ng2o Cfljfiix/KrrttoiOQ 
aocol oTU(ru>®<y§coc©oco1o2<n>2. oa^eicnodi (ruoaoco^s cruaoodDCOKDoos 
ar^, a rj rfwnl acbkxtd'Vm) oodo cTOosuciul^jag 3>;oi(/xJCT»icrujD, w<8<ac8 
ffiown(0)1(o8 (nlcrn gi^1nMlaoi<«> ojlfudraroaio 67 « 1 (Tf cr»>2 orao *tb1 . 



{.aJoTU (T\D (TRDlo) 0$ I6nil§1efl4 |aKT\> 30>A(8 Oiloi(?l(Om)(T)(?5rO)1S)<$ irviOVOO) 

(00(00) <7®(0)13oro)267ci«a1eJ2o 6>o©o3©e^<i8 fi<D a»20J gjoo>jcT3 (/03cn5t.(5) 
©001050s crcoOoQ loroilco (oraco^aoil <ixS 8<(>>3riJ (njazcrx^eftOBrolajj. 

1921-sjJ TDoaDcofroi oz>2 ^iOTlCQ) <TO<3<ud>eD(®3pi (0T5)Oo(?1<esi0(r);s2 a®2 
<**7501308 a);s60Jl (odoilbxij aioim^o^ei^ocd ai>(Joi<d>ejocooej(D)25)s 
o1<ux3nMcoT730iO)d>® G6nj3cru1o7(i) d4it,n)1flj2. rmolcilooaocQ, <n7j*0>ffl^ta)o3 

O0i.(a)a7) Piejffioroloi^SSi n0)<a1oj>o ootjd avi coior^ garuicioc/aleij 
6><ftOirS <\j)gp oiralol(DlAOS'02 c arflASdnj. 

00^3 ^,0©^630g2o (0)1c0>aJ2o 0l0)1(tplo3 47aJ(t4OT700<lT) (rtWbTU 

ou;^>30(i)oco1o2m>2 (rvcsnyoxDOuS osmorru. oodbatf^oo. ajlei croc 
OJOtfl^tOGOd 0)1(8 CDCXOSTDo OnKOSoi ®1(3)1 00113(0:1(17 (0)4^10)1^,003(01 

©aioonl coil gj. (TOGiaOo <o)S)c^ <n>i0)cro1(2L(ZO(Q) 01(0)1(0)1(08 (/ij(T))<n;<o 
(TOa<U3<e>^6®J«3 (T)13u)3(D6TT73 o7oJX)(0>2tt)ai3txTS yWjyiBlQ) 6X05 .(XJ6TUOU)0 
(a)^O03ao2-9-^2cn3OQl Planck's Law and Light Quantum Hypothesis 
rtj)<rn;>o1(620T72 <s-v*5. 


(o>®(^ lawmmoo i/naulriiAaralceaood 6x05 uwcibni^o axgoooojccoilo^o'i) 
(T\>Ortf)aJ02^w1o3 ®6TLO(nJ (TOO) ffl aD3 0)3(0) (Ul^COStJUldg Wr>0Cl2676)(^n1 
(»7)(0)2d26)fe>OSJ(!TO)2 (00(0)2 OfflM3<Tol6>C$ (.oJOCOo ®2<»j<0)2(D(0)(Jjy5BOiO)o. 

csmocnjlsx^ (aimmDo ©^caoo^mlcoS oiPilro cnml^goio^ol. c-x® 

cnS(D)073(0) 6>o0<T8oaqy<T3 
(orao) croi co)o w3bo3 
«3nM0loei^0 Tj0le3ra> 


6 )^S2ora);<fc(Q>jo tftjuo 

cn 5 o) yo3<nj(.4))ffl3(nj1a> 

cooco Zeitschrifl fur 
physikcd L oJcr\)1(U)lAo1 
^2(d,co2D 6))j(t>(a)2 002 
(a 2 01 o (ti5 .id e«iO) o5 
®(0>1©8 <fe 011 6) 6010)302 
011 o 02 a oil cial <300 (D 2 
©6n«3? 

o«uo0O2o 0<ig)o56)6)g^ 
rr> 2 <> <T\)a 0 j).a 1^2 
ami co tf>aoi.*i 6 iT>{ / vioi 3 
OO)T)S!I3S06TTi (34(0)^00)1 
4hZ0(Q)1, < 0 >io>rso 6 )Otf 6)0 
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o>lA*>a\nioa g^awu)ic9»>]<ro «jNo#lg$l<£cnfl«x# 

(313 ail -si <o> o em aiolTtf o)ajcro; dseiocol^a). Gonioao-©o(j)<iii 6 > 6 ><^ci 3 
0000611^1.0.(01 < 02 ( 310 (oracnj (To 61 .xoj or) crojioaja j>,cm«r 3 og (tvoij- 
imztiqooM , ) a6moc(n)O6rnj«0,(d o^an] oilSl^ctD^. o$ Aanssnskoi rflatfi 
ajicoiim5o>2)OQiil ^octuoqj^o csrj0CT0)06rn;<a.(/3dd' 8 g< 0 (idibcq>o 6i«to 
(mooKruri (Slate) crojlc&iolcooomoa^o. ORmon^o) o$moo(roo6ro'a>.a3 
j^aiwio gm( 3 woaj<Tuc<ola 3 oo^aUjj ^.;S’Aco> 2 o (rraL<via> 0 ( 8 o 
©9niooo -6i^j>n^S)«^n5 (3 bom*m1.x®o (Bose-Einstein Condensate) fcjnJo 
6kao9@;<o><o>iD 6)ajq}jn>j. 

1024 Qd£(8S06TlJOl(CS COOO(T«J CQ>jOOO-yiCQI<dO OOj ^JOm-vJO^SCRo 

(31^(3 y«ln^. n^oi(SnM^©opjD rroc^oo toOordcrolcrS. (.ajmSlaoooro* iratuo 
<ftilrtl©2©s gC0O<BilpAi?l<* c^™<5<07J)1a©2^®25rBoa»l aJlrmlS q© 2 
OKflrfldaiO)l(ie»(DOce6>je»0 lUOGl^aDo K(&2ml(0>l&O(0fl(0}(1T>J. gDtf6>3ej(01O> BaDO 
mon OngyrS^q^aj^aoco^o ooojoc ©6x&£jfa>(d, 6ioo§OrvOoa3 •saiooWfi/ioa'S 
(s-,oq 1. e)9r,'vnxii€m(Aj) mysadka ©0500 LnicnroRcooooctoiPSCTn^aocQj^o 
rai^c/acQKUlaolacoJo cnsaraxKti aouooolrf) aomcnwn ejsloj^. iro<s6X)eiotft 
Gejoajdrojloc^ <0oaoi/o>c3>eiao£)omaoa>lQ2(TO2 bk8®d 1. sc5aa>1-al(33 
crilorj oiQlaj 7reo1oj;4>,©gj$o® (iroog-LOo cuioaocoflioS 1-00x1010-0^(0^1. 

(313 Dll ©S 2)1 A Tj nlo1rtMl6mfr))'7>A0^63no5 ™B^fi)nJS2(O’0)2 a,CQ; J 0 (iTOaj 
L'vJUCQ'Dismoajsjoraicxfi oJlr3iO(3:oiril<e>©2) GCoiolajl^cejQD^o ©njaJfflty joa 
oo-D.o.o^cjool ^ool.Gi^.a^oo.aj.^CTOSxoaajoejjafi ©<s§oo alai.aj c/xsai 
oaia«>a oreoOTjo| raajA^Tfulao^d.ao^Teooail L<-o1->*>i'^4n) f ^ gDoileis 
<6,003)1,6, aTOS)S)(r)QfrUO©LSOnJl«*ad 0(5)01) ajlf*3CCI©(S10> (TOoSQJCTUjlaJ 
aiaai(*ioi)<OToilGiii46'ajS2<fc<Q)-o cj»(o>1ax.ooGiiU'Oi2vocQ» afloojuil (.aJOTJtno 
ooooS inimilaulifeQlaa^cDjffijfirBocan. 

aoo<f*irol(33 ©oipiowl^ oiAtfifflnfiDCQilajffDj ©smocnitexig QlnjlioaiWlaej 

aflQOi;o a\)CO3)0r91<ft(02)0C0) c9)0ei l »ei§O. aJI?<Ml .<&>026IT) (®OOJl6)S OJg<3ll)2 
aim) <rv»oa^oo(Q>1cO. aoo''e*3-fli6orx« (maqm r>o<m aholoxBocoil gojocdI 
r^laJJ. 1947 <& g>(T3>(, afl(3 CflaQ©.£|§a-vp</3 (TOO^^o A(53d,-)(3R>0(©'OT)1 
©OK^OOlglcalsei 6W)S>IC03©aJCQ><!)aJ(JO]l (TtJ1(ft(0lcfl6)2 ld ’ <Q):)aT) i ereo(G ' t ^- 

1950cto2 e 'O)S 20)^(00)1(33 4>l<iJDa£).aJl.n0).n(J)o. CUlloOceS) aJB) 0)1 TUG (21(01 o 
Ao3^o(oc)co'l5>Q>OTnl. go ^GigoioloijerRox)) (0>ao</B troooliooocnS. 
©sruoau;o (uilooaw nmj73)l<0>22 3 <®>DolB»6rri mxroiolajlaijcmdfi. 
aoloo<36)2 0 (ocolmla^o njlcacnjlglei^o asniotrtf 6*> w <u>ojd<e©S2 ra >°* 
erolflle^o. a^anlod anotuldbo (ruceial^ocalojaol^o ®sruo<rCS (©©0 $ ood^ 
raerej a/l3\o<8:o*o1<0>©§ <3>oonooso^jo oolfj ron).ls3o3 Afua-nl^. 
0)(5>3<&6m 013(3132(3)0^5 aulOO^S) GoJOrilo^ : ‘(HgpOfl) (01^01(313)1(0(0)1 


®<o1c^«> B -ra1oj<olo^ wsmootf?' osoio-rv nijoacoog} ( 0 ) 1 OloiaKDjm I fJ exdl 
©(OOOCT^ (D( 30 Q 0 OJ(O 0 'lo 3 oJOOOOl^, ‘ 60 >OT)o 3 c 002 StnJOO'U OU 3 o 6 U\l(d> 
OT3)lro8 ^domoil (13)0(131^(1 019(01’ (roa^poS ooloo^o g > gh % «ud><T>la<»os 
®CoJ<b»j«o aJluofjla,ol^20J3((0), “0100(5) di. atniomi (TU)o 6 )i^l^.mo) 2 m) 
<ft6n)l<ft«.(j3 oKDCTtfoJiOO 10)le)©laK))lrO«Ol 

^0^0001(013) (n)(3aiAQ»0U30Ojd.glrtS ois^iaodjl^aD olcruiSjj to>o^ 
■0)16(510)20 CDlq^ooaoTala^oT)]. snoaPosmaociin osmomilm^ 0 ®(? o.^oao 
to 6206 a» 6 ) 2 o eisl^lrojai) LcronJ 1 m6-*iror))l(o5 2500 ojaKCioctpl^OD;! 
aja4Mj g>(ao)(3o rii(cl al a>l^hu3d)6il sail ejjo auslaiai^o cmdcooroiz^ai^aoaii 
0)3air^6iDL<vioi6(3i5)(r)cnng26>s OALfsaoajn aooon3 ,o.(ola 6 )(cio) 0 (TU( 8 oj 
Aejojooej©<©o a>snsrcra)l02<Tr>2. (rocflD^t.mmoin eeniomjlocDc^ioc^g.g 

oj(oj»s ratjiacianoDj'jmjai^o o^aBmlc/zucoaj^o a^^oo/lo) oJ(0lala)l 
d),l)2<0)jo ffldl<0.S^5)0(l3 (TUaTKKQ) <9.2*0 <&1. 

«®LO<rv>l©qJ eosnjoiol a)D<ftau-Gn c^l^aeioi^onf)! 'vio-nOTog;^ ^oj 
ailoilrasaa^maocol a-jol. 1945-48 •e.oa'^jgOR)!^ osmomi ©ao^cd 
a£lcn)l<o5xoJ 6XTD06)6xn)9l(a);6)& nmcy^aaicpocol (,<uoi6^D)laj2. i954-<o5 
(TO 03 -.o(fTO)l(o <o(oo*ful«;-flj<m3 ©Uao^ao)! eisl^ft. i95«-<oi (Togqtoo eions 
(Dl6)ei aocxoxoi ©<t\*3S)©(iv$1ot 1<38 oacoeo (ur^al ( 0 >lo©cion)S 2 ^j>e>aj§ 2 . 

06 ui)(rvl©(^ (ooaiirocmoxoio) (Tw^iaJuxxr aoodVLQilco) m>o«ooxT) i^a .1 
<«nVd(U) (rvlaixxro) (unified field theory) (wjflsxg m^fuTa5c&.o6m 
ai;!2D(Qfl «niau:©qjsj22(TO3(ol02(n)2 oJla^(w^,ooo)lA6njQ»6OTg2o ^.oaoil 

<9. (.in £> 1601)220 (3)02lej;g2 rraacnicoo ej<0a^ooc£©l©<eao«m222 sum 

(nilauooDj, -ijg<6i9i, owai5uo)OGp<d.(W)flaT -Jlsl©<fe3s;ml5l§j. 

»956-(38 cmo^.mmoi^ oeniDml ailcoieooonl 01 ) 601 ^, 010 yooeicoi^os 
((« 000)1 (nlac9><0)Cd) ©©ajcnjajoaiaoejnocnn (rjlcoal^fooco)!. ooi’ltmriyxe 
soo«>ool©(^ cn;(ZK06TDa.g2aocal og)<a)oeiQJ 2 o 6njmi)©aj§2 A,s<f€ >l (T Ti 
(ruao-vKDfflocrd ailtwieo®©)!. mocro (.7310120 (oigiijij^odialtfbo^o roxzaflei^o 
<e>l<p<9©l6)(^ <vi'TK3o<n)l^o)(tP2o -uS 1 ctto)oo 1 ©(^ 7i^a)2(Dli>,(0)(»2o TJxzoleijo 
CTOamJdPlajla^ loJOJ6(Cro)l<9©DfT3 o®gOl2c a 1^1(0) (OlODo 10)00(11) rolpKOloS 

oil joiiso oa)! ( 30 aq<vT€ 5 (aro) n®oo rai^<e.6rflilajl©2'n)2. (TOOJlas -<j)giooi 
®J®o® 2 ® gos.u<j*d>.ocd (TOKoaoi mjaooaoaoleimoco osiaocnilal «§;o 

(.aJUOOT) (712 (1190 (0)1 -UCA3I Q(3^rr)(T>16oir^)fmo (00 ®QaO 7310)1(1? ajol 
ail«3)20CQ> G<2)©jeico>oai>102crT)lgi (mroi;pjo cTO©3aO(aroilo(^ aiol^AGeiT) 
cr>lt 3 oyoo 6 oi 3 j 3 *a >5 (oi<w^aoii r^roild^ smalaserRlai^. ©S]alM i 959-©3 
(oraaQaOc ©ffloiao aJoaScroeid cruaomo goaiadilaj ctbcodfloraiooaodai 
<e,oioa)ooi(t>lGcj<ft© <3>©(rr) as6ml. 



n0@}<£j<3rcj>l!oS acorj^lejo<06>ac3 AttHcaorai© aotk1<3smaj^<0<B>1iB)j<9iB>1<tf gs 
oaittcofloynD} cr\)G7HiLcna>oic Gcnarrii. laj^lfiDJODeitoDU so] (oaiflo 
»«OKT)!Xii 1 o;cro 2 (bto^oco. nJCdwi ©ojojo 25 lAJiruaiwraoi iz»oi_o> 2 »Q 6 n*S 
tTRO'jixOo ogypjarfl i.njatfao'UarfA^cd. <rooloilo<$ c^gjo GZtfuejdbgtlBqo 
rroaQoOo ^>«daja<O 3 fQ)lffl^ 0 -n^ racrorav/raio, ojaVlra:raoatf(.<0)o, mlai 
(©oatiKOo. ^(aa>la>ooll© 6 Ki>oa)Q (Soil Science), cokojoJIco. (»j;®DaiTuco >2 
aoaa\ 3 jo>o. n^a.;aoo<d 1 ei«e>j0 > sonai-aucnolco^o r^ri)1 oaajfij<ej6)g;xiT>jo 
(TRO^afKDrona^ (TOcn^cDOco>l(C^<ml^. gaJd>,ra-:re><TVo<n 1 o»iro> 1 <o 5 oracortru 
rooa^racnonfl^cm omiomi '-byroad’ aca)0'»o®®o<oA al^aoDl^rro^ 

(1RCS3aOo ftil|.(3)flm06} m)o6T)JTU)laj (nJIDlGD aJltCO)<fl.OfflO>OCQ) 

woalcrtl «ooctfl<D>iao®l aJ(3aj<»><3koS o4)^0(^§lojcmj. soccnaca o>6)ng 

‘ajl0O^J(DlaJCD>j’ a®<TO ItfOlCo <TV(r<8^1ujlrolrfKi)JCn(0> <TUG( 0 >jC 03 CT>OU? 
0CTi»<T\>1a>0CTtf . (.' l ooo«1d),nooQj<ttl(OJ «&D<n^<mcaJaJ 3 ®m>o cnsrtso^anrafloa 
(TOcranoimnSn locnocofli-an (raag-vOo. aro Qegcra<j«wx)6>s (njoilAra'I^s) 
0(^1 (njoCtilcD) aflssrcxxti -ljrolrfljaRnlm] ajloi&lnej cra<«o1inm)3<o><iy3CQfl 
o^rmj. o>Jtro( 5 >;<o> m>o r 'ejsrr)co);<Ds Gcrxo^u>i<rro>la 3 &fto>or& a -iileGwo<T 3 
(cararflaijo o®oa» 3 i.<a>aj^o) n0cn> aetata), o®} 

aomjl.o.rajos iAKiulrai'Irfhrasrm onfT>i«o<v»icTOlPi;s)5 «xco)0<n 

@<mfOHT>leifUDoana)1ej;g@ uoD<r\ 3 i.c!D'KtPaJl r ij) auoa>vzio< 6 »j ag)otf acogati 
at^oaodoioiaocofl ailcoj <nfl .yl . 110*0) oda> »'najajoo 1 cd>xn 

U’Icj^o nilcoiocrual^jiocolo^aD^ 
(TO CQrjO 00 ) 10 ). lire G g nf> 6 ) 010 ), 
an$«Jas>2o «i5)CE«jDC/d coj6m0B) 
ce>oerr>(>aocail®}<rT>j, 0308 
. 0 ,J§TQD-g 52 'a® 3 <«j 3 ®> 1 c^ v 6 )ffl 
6>fl$Km}o A>iP 06 )O) ODJ^OIO)} 
(dag} 23 ® 1 acrrflasip^Ggogo 
cro^o rvismgloS 
O^OD ora <S 3 nC* 010 ) 10 ) ITOO) 
atal^aej^o auacamrAJsaccQfl 
fBO) 30 T>ico>»^ar)i§j. 
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- WafaiTiOU/JiU* OWaSnjj 



(ruio(a)(.rra)^C''iOrtl«a)1rf»’OC/fi-v»io, gD<ra)^<D>1<o3 <®oav>ya>ojlAaoreij)0)la>or)j 
v«ifflocD' aresl(mDD<Drr\)‘!)<e.ffli6TOtia <0l3tel(®5>}cn>i5flajiJ. eoa. OnODeiama 
«lil«TU, (TOOBOSO-li rg)CTlilaKSOQ«S3rtjO CmjL^UXXDia'sXD alB>{ OhrflflJ OoOO 
D)crr> Lraocoilfrvjio^'O e3citt/x8. sscpoxJ tnK/xoracncxn* 
oo^ <oo<ro.fn)»p-TO'a)o<-61o^rrr>2i o-jjo gDro^aiflGiaj 
uo3(rtfL^ofl<a>0(n>ari»l6)<$ gD'DRlgj&soaoail 
a ooltra rrftoajufl auo>vxri«n3§)67S ipo^soaijo. 
oala/lcoaraVloej iajoo<o>o cDlcatT-K/a <r> smu3 
« ia>W>0l<OQjrroo)la¥ oooauitwfiijo ®raco>loc$ 

(ojqcooi/)oj;o f.njGCQioKa)©^s)ora>OTa godoj.co) 

e«a><&<«8 a>^ktp^aiu9Gbn5 uoo<ri3tffl>aWla'f 

<ro o a^onTo.i.rii cro>as)l aoiQ.aira^rrrxot 
n<JKTT)lf(]r.Oo SVn>Bla»1»^. 


1894 6)aC<.6njJOJOl 21 CfS 
JOO^vJO'POOTO) 

<r\ino6)^ eocomo'Di 
slgj&lejj 
gg '2is®o oQcrrxmii 

CJ ITO)0 col 7>^<TO^ 
orao3 '»ooroOf>c^ 

«<nmo. irecQ 


*• 


->Jl<OQoi '^aaocoiaajoc/JCTCTnciJ oja^r>j^(ii(i(CKJ>1<ailojm> ar^go 
(teVajm)^. rtismiOfni rni^oiAoiooiooiaini^ia'I'Tn cnflo^o 'rucnioniyVajar) 
craarjano <si$ lajoioosiaro) 6>6V»f>(r&ei]gl0ei 6>a.o<uliao(j^8 MGOJlacmogo 
ngjaroil. cp1c3syj>^aiuoj<o3 ujoao> 1 ;n)j ojruln) ajp^Boauo tojomaigoio^pod 
(Traog<»rxora>l 6 K$ cvjIgdooj 'ro.o.aej.ijoaassroro^. nroo-oioos 015 .o^s^omio 
no(7>\o^ow»1coifio AjrvpAjrarol. Aj^lfooxt tf&ooa)l(Tqi<a 2 <»flff>rr> aigdtsml 
asd) OMJQaaarcBUxg (jifitzoo^os fTOa^cooco rdpcaejooa 
ojjOBoeiaa# o](JcSOl n©o8sflafl(nH-rtn$ acbjogwlotj ^^(to© ©02 
<^)aJrali>1cuioocolo^aD^ ajgoo <&>2§1aso£Jo ffl^O)i^^o^«oo<m asoaol 
(TUKB^Ailcn y?)3<n2(.<5>c5W)li©S aioHas <a>CK04rjffl^£oca1(o^oD^ c&^§lo>3<Q>l<7);<ro 
C0OO3)laOKB](J CTUJTOQOCOl OADoj; AglrjjO §63005 g6TRO(flO]ACO)3o 
ajoiro^oqj} gnjd.o6iT>&3ij6)gS2fon^ o)l(oja/lslao;a.(Q»2o ajarfVioajSlfflicrnj. 
g<6i3i<a.ail(0), oooaoloDjo a^artloicaleijo ooQ^oaioila^ cuejl<ai o>jio 3 
Ajo^aocoftajm);. 

cooanl tuiojtI a>s>a§ aJtopsioauo a<r>S)»<tf> aoj oDJAocai 

‘a<9W>36TijTej36T^. lODraflci^Gcraraio iso/ a»5)0 <aro<Kjnoo milaoao>!03Sixjr<1 
o;aq ©©Aflatf-a^od radlajj. aa j ^s^ooucrv^^iarolnc^ 

acfuecmageio (nraiSQnOo njolftfffto aco^oortloe) aaxxftrtfkatf 

O6wxrt><fti0laeja6 oogl. fljoilos acofrttoxnrDlGj^o ©flrynAfiiJo ®l<e>aj 

«OJ§o 6>9)a>OJffll <60308 ©T)U1 t 1KUW»1CT)2 <0.9*1 
OOTT)’. 1911-raJ <0>6XT$ 17 -O 0 OJCUK^loS (TOeiciO 
imoolfl&a-jVroa ^ooloo'lAral.eojan ‘euTaoS' 
fll(T)nlU3V013)l(B3 0T9»3<v0(3t3>l0f^ fn&O^S>i0TC> 
(/03(njCC3)LoI6TDTU)0 aipOTO^OiaD^. 6TlDQ0l<d> 
g1(o8 giuc®o 0)1 flo^fro aiD^onionj g>ej 
j>”oiGO <uil cd) rjuo, oaixafl ©aogocnxrtf, ^odcru 
GCTTnM^fPJ <. ioof3<ntfwnrao3 ^onloi g^atfcg 
on>toi aJ2S0^)l @oJGCQ)0(/fl<300T)j@g truou^ 
0 ) 6)101 djjolajooi^ 015 (.nJOTKIUHOOflod (oxofl 
oJDOla^O;<ma). 

1916-08 &JDCaODOl5>ei CoC3(5fflO) L«0»lgj^08 
c<9.oogwlo3 colcnT u 50 <t 5 ) 1 ctujco 2 <J nolmjl 
o-tu1o 3 BSc tinitajao <e*oauc(ZQ<o©l. )9i9-<o3 
araatoi <?< 0 >ocgwlcj 8 (oVrf5 ansa^^oo <9(n>iaB> 
aun'VoS MSc snllojoo a«r>sl BSc 

aclcn:ldb<n)2<9bO<B(i5 apuocoiao] .aJCQJonucmal 
^ 3 ®cD) MSc 6)<&i2l<nj:Sla*3 aojooaa<aj\(0i(mi. 


ffim) (TOOTrvqro 6)O2<6>0O^o iTt^aoiOail^ojAOoioGi^o cruou^a^gogpi). MSc 
oAi^oeioauo nJj(8omlCD)0<«)lcD)GtOoajo ecTooiaila^o^oaorcroln^ag 
ofoaoJavlaS G^OGgalofi Dlai); tiisl-y cn3ok6,cg(8rfljl^ cnJtfCQO«(T)6)<y 
s^ORDlo-oo^itB oraagAOo gofers om* 1 <roacDo1<GS>;a;lGejc6s>2 ajjoaAjsj. 
Aio<Mt aracojocf^o octdoo ccjo^ar^oco^aDo Qrjogl^oo^^ 
6ioro)l(02(m2. eS(D(0<8<9© fljo^6re1o8(T)laT5 orao®(ol<dsiro1aei<9o caota) 
SaJOJOaJ cft(^ej^<fi>®g30T)20 <6>lglCOl^J. OXQ2eiO (TJIOSlaOo fl2o^6rBl(68 
«ooao ra> 2 sooai wIo^ziocdI^j;. ejongcDlejfei oi^lcoi^aul^l Gobjagjfwlfcd 
CnJ(Oo8e arlm^l^yaS OAffll^oaDlo^nr) 6i(.-^o<>o- o^ruS.sfl. oaoocmDocg 
col^bTnora)lejDCO)l(0](TT)j rmaogAOOiolno^ Aiocna. iq?i-o 8 froGi^iarailo^ 
DSc cuilcaJl fyslaj 2 t O p Solubility ot bivalent and trivalent salts of 
higher fatly acids in oils and then effect on the surface tension of oils 
aJ)TT) ^6O)<7U)r3TOl0). 

1921-103 eSO)tfX8 ©OOTjdDloa aS6fll3l61CO(OTOll. n®00 <0)O»(njlCQ>36M0> Tnevm 
(®7>0<}aOa 5ni(Doocru ar»Tci32 cnxiai<d>ejjoo3ej<a033 b)a.al(TiicSl ©LaJDnOcro 
O3co>l aJ;2-3>cia<o^- dnjcooocru anlco^ qiojooefoltod aj^'O^OTilaD 

.ftOPIO OOUZMKB G«OPll S)»l^AC0)2CTT20<D>JggJ ^©^OJ^o, (fTOO)la)1SQ>l(Oi 
O>g6>0 mwiajfflool (.ajan50K)l^)jrm ©raj ©^wflrfgxoS olm*3^ cro^cA 
C3lOC<jfir>o (WOOltos (TUDOailaJi. 6IlKTX)0<rO TU(801<feGJO(/)C>ej!tD2«S (.rdOXl 
rioaoo r>nl<Tjk/i1o>o ©ajlaja^o crociaOizoeTO. i924-cc3 raioaijfioa (0)6Hi} 
rai^fTucorrv> odcoOdoIoci 'Ufamaii ^cmla'D^crcl 
glcoilGeices) 00^1. ttooJ1©s ra'anlcm^oxilgl 
4)<o»2ilcaa)<o6 eioobmoo^olcaajos cu>(Q)Od£soo;o;l 

aroC^iDo xU^acOGlGO’^ 1940 0)6>0 0)l6TB 16 

a»8r#Hrf«3pJo (TOQjtes (O^SdfTOJ. g)<i»10£i3ro>l 
CDlscDlo^ ioo-Gei©o (oaoirflicmi.rviffni'TU) 
bduj 3 K>aJla® 2 cO.CQ) 26 TBOm gSOlC^OJQS 
aoeilcfl.coooTj Gaj<di 6 rr) 6 il ail( 0 )(oroil 6 )ei 

27x3wTV)lGiaOCtti < 0.0010 gJO)0<SJfl 

7>207)2 6)>o,oagocol(uyo3 ao<mago 

oa\KO)Loo )<«0 6Ucbi<^) -xjoo gp'QS 29 
<n)oeoTja)<*(/3 lOBcqaOij (T)o3<0>2 {ft 
caja^ocol. ro(3)lT)jaJ^oca colcomcul 
IrUOGHiDfolA nipom)0<Qn^,^udrr) 
t30o8<d5) ©013)00 s).©5r§ fOPDJ <TT> 
o)lej2o e5ci)0)(3 o\)2i.aJiuocr)fflDCDi 
«u©,j aj>»rflc06)2<ft'®2<n5oc3)n. goo'io 
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oenoocoil aocoflctfl <e>ou<r>) suoKnoiiaocofl fliKmj6vy§ 

so I LoitfficTX) rowtlmjbiJIa.'Olajlo^'TD^. a*>&wio ga^ocuagoi^ 222 - <llGO 
uograglaS i©o® ^cocnOTan(r);ajca>oy>lrf>6>icm coi^ao/S <a,pj6Jrilo<yo 
aj^<roo»<an©;ar>i i^joScdo. a£ax®<8 ailAa^o aiicn>9a>ofl>sm<nD(D aoj ffl1<7ril 
^acoocolij §d<s> oJoIrkOol^uoAOSjaam}. nnooOafio giom^aS (Do 

(?tfi^1raSa«if4(7nm i(ui)<7!8 i«wc®oofl«>ocia (riktogcril^fl. ffiO){Oi«n otgpsxg 
ta^oox© (Viscosity) -©.pdi^oocnjo (rosiBbicn tailed n©jyrya)<96»ii>jo 
mjouJIcebJjbUL'Cif? (ORKirjooi ©(roglolaj^. gptftoS mtmyttto nuro^s 
ooap <e>au<rfl sson</>8o6i 1,25,000 ®;<*j mxaooaiaocoil oxoSaIi (oroaoo 
ejOT® {1925) <sroa> rucJlectuofflj (a>^,<ooctp) ©jon^ i©<rri Qo6<asiCTno) 
■UiGUOCnj (TV>(8<U<6.aO<«OQ>X»1o3 OoJ9(.63gkO)o (TDcfiTUinulnj C/lOOI-MfflT) 
OTao8aODT)l 61(0) LnlOfl^A <U>l< t |0<3Sj61(Z>r#' (Ol«i/1t0><7>1<£6))ClJOa>O5Tf) e$T) 
if)<i su'd (Tj03io«(r)S><y52OTn1aii<fA. aiis<8rn»2gg nJ(flro>2 ruciraiaoa 
ejD, egcTX/xi’o cfljcoi}ftfi<o»)1b)c^ Mfta&ojo uajfloii oajotsogjknxj </>caj<ai 
bToraoxroio) wc^bX) dVjfcuaNXn jx;aji*i6mG®)y5 fipilss rr>s®r3>;«o>cQ>2 
irsoasl. sio^a cruofinjcrufl^ c/>ou-iai6rr)6fnc/3, ffo^gqtpj) crog<BOT*l©f$ 
oon^oj^oKicocoru, Gi;(.6nJlo<*>n&.(ii, siaosod-ai cA <.n*3>'o<03<i>o 0);ssml 
00500 oil^anfflno3 (iroai^ws oiooinHCTTXBKTflrfi ailaa>3J£ZorQ)l. eosoo 
oo s>oej<njo4oo eislxfi. gxrtkcd mlitf <®isnflaai<P(nfl$<*d 

Gjslajlojrrr) aooa»o8<3to;os 50 owrooomo o)ooiroiooi.(TjaK3<oio)cr>«iGTjy8 
sjqimiI a)1<oolaixj)(D^<m^ 

a'ooilco.fflo^ aoixrvtatilfD fmTi'JM^rn(./>ioi4(TPT>fT)fflT5^o (/\K©<tv»kbW> 9(D 
golmocojoa t'*J | ^so>o>3W3;o ^ locrunifflo <ruia(OJci»lrylG<es)6rBCj)j6r6 

fyjKnxoKJOflffiitroj (oraco-voorailsxij} <nxa1<iKT>o. rrooj woo roybrowioroilwrfl 

fotn^aiao&aiJjiJbrri qqoiK awagnoo ailooiaxila^. (rflocuoil ru^oraxrd trool 
ojjtf)g^)3 tnoi oj<t8o«o«u®o oifixro croogoiio cro^felajj. entroa t&ft 
TJKvmwhOVOo a<j)ao ®j$<o<a>o (.Ajajoo(w»1o8 okojoticbiIcd O0)co>ofo>o 
2^<lSoJC<o1o^TO^ ^OO)!SnT>06<3O6m5. 

cramps mogtoej L<iM>±<sftoS\iiru8se6)£ caxunjciufto^p ai^oj<ioj(u>wijog 
CT\>C6TU<nJl0aJ0 (/lOOJrftlbrno (DStOTOI^IT) JX2Ol<iai<iTT>TUC3i»J(O6B1>J0 OOO^o 
®x»xro ana^oei(m>^TKO(tplo^!TT)1gj. ®sraoo acjo^ar^joaK^ODo ®ra,ooa1 
^(rrxolcn ooiogjoamjocol, 1939-08 <3wrn€xro' g2<iw^ocnoien8o®af wo; 
amnx 8 ni> aonA avaurflUalA gyr$ao(r\i[s 7 <oxo$ dknxigj 0)r>j1<a 
©'laaj.&cQipsocQfl 1939 ai)lcn:oaiio1o8 e§crx/x& ffl«o>p tf'OJ6nte>2X$l6xt} 
^o<rtio)-ai^aifR)OCQ)la 1 <a.cxoia)GOi^i(26TT)Oaj^r3oasoaioi2l altoifloxnocQfl. 
^oejH6KT»co>G6n , i <ti>'‘J6n6av7o$ oncu <i <nxsx#hri1*; ast^af Qiaku/TvcslwS 


olovidajj (CSIRJaooojaa v> aj<5oaio 
oiIctb <r\>p'lf8' , ciaoQ» ouauKcroiloc^ 

(5>P^Qo 1942 OT)<vJO>3€OI(d 26 

a>06rri CSIK rrono-vil^oofo®). 

CSIR 6i aj c r »J f iK8(cro>axoioilcrt ai,^o)2W(iii 

QOJ ®i<»J0®6O (OX^OOOdOlcQXin SSOKO 

oosrr?. (viffooiQiajorfigio^ ooag-vo 

(CR3))6X^ laJ0l80T3)T)06)C0eii6)O<<fi)pl oj 
6io§«o 6ioi8a<W)y3 «9>3cmi)2fTO2c0afltes)j 
oo^cri^. loJS3a>Cr0flJ0©1<06>)0bGIijaT» well 

^o8cuo«c8 om^oo^ru^tBoaro ooobjoI^ (roogaoo ^oilwtoo®; e»fc*uo§ 
o1ocQ)<dOjo1^22 ^«aroi69na8 araoinlut.ooo oiosro^oi 

630<i0l(n5 ciDaaj)ffi0<fl.]'5(riDO^ md) aoogniavul ^nq ^6Pioao^o8 
<xJ)^jo ®>ijooo<fl6fl cTVB(8fjP^Oi<9,(Q^o OjJ^o! «TOO)Dcoil®]ao; cgiaao«n 

(owloc^ co1<$aia06m<3aja<ci. ssa-x^<3 iSTaaojdleo^cnxirtVo^inl 12 oh/o 1 cq» 

pjssm 0501^08 c^oi<8OTO>aiAaifflfflocj3>l4x>pl6rno1®^ar>j. nj^ooloei 
CD0-»9J6TTX0d OAfllcOxai pjostuosoI, od(o8<.o1io»T6>oi mooMem(j8 r^ol<ru1dj©(c8 
eJOWIJO^Ol <0>;SSOT3)(D OJCOJOJ <TV£)OaJCDb3T3cd g}0)l®8 Q(^«>ojSjOO;. 
ao,®garo)T5)ej (axoicnwioa2 > oooowoowwto^ aeTTioicnlc^aJ^uos <e,jnl 
?Jl&2 -vJCXTXOKrtlfOOCDl <TO®Q^-)o £7jrTO)<Tj SXX3»6 eiJolffOV og>TT) 

rruno-» m<7W)lo1 cff)p<aoo ajo)^. 

irojtfhyo^ cam ej ( 0 * 1(08 QG§6>r> ag)6jK 00)01)1 <o.o«roo!)oeia,y8 ^oosl 
<on^oo(T>kT>^o (TOcgaOo aiooonitfwjtoaujil. 

ffl(T5)i(^ (7irdS90ffll<ft n(j)(nt8to1 Aroint fixnnAgo), CSIR ru»cn)o^s(8. 
co^.wl.irol aaj(oi«aon8 (oip^miiQ) oa§wo (n)ffl}<m<oi ^looflAaB i<a\ 
s5axo<3 aj iolao^A^w’soifll. 6w6<u)(8 bjoaij ril L6’ii§lrfl3 o^ajcojiS (OBE) 
',1936), ruaoJl (1941), 00900*08 oavootaau^l onDa^jrajl^ (1943) 

01JS65B1 rrlooKul KninOjaflrtlAgJo roc<t)*o o^oo^oool <u>lc<o1<o.fi^o 
'31)0(^1(161 (0T0) 0O)5l6)CQK0Oj1. 

t 6njiaauaora cB$a>ai>6reo3 a5ax/.-ojbis v ai0(09e<e.oei(0»o1 

®raogir*6Koro' <^00 ODiocDlcnl ^jl® jai)^. njo^oilauccip Gioeuooiloai^aja^l 
'3i)ai}i8aji20CQ> nO^n6>6)<0)A^o i^ci^oTuailroflojari (meg^oo 6ia§oo atojo 
(TOJa3(D6U3o3 Aocoro^(n.)Aai1ajl^(m2. cwoejlco)V»4 fDlan aH®a1yaiffwxc 
ao l ^-AiAa-WoaiVcKnloiOfflmi^o, (3M*6)JtiK3B'{ aJOSCIO] rJ6n)l6l<X>Slc06)Jfln 
axriljx) g^ja<oflj6moj^o oooffljailoaj Aeiaj^czoaul loiexTj} ajirfkrll -ijjoTOfl 
0 ^Opffl(TT)iO(7O€><061 (TOO131O0 OXIaJOTIo ACTTBlOjarj! 



1955 acD^owfl nr>^3<D>«Too>Qfia>CKC'fn aj^so&rrfl csraagr^o 

(TOKTOOlajj. (0>6K^ OUo3TiCnJ<»O^CJfflOCO 60 r>j(3rrt<rf»3aiOOTa> WloiVOKTrofl 

a>1sa»Vo5 rvcntt^ am§63ngpsrtf irorsrjoto ©©(ft-ruolajcs). ao;nu</aaaOL®> 
aor/vnc) maiyiao auoJlatfcrfliaox* nii<ecjfl(zi2i0 (uoflrjjlojj. i/ooonjLio) 
CCT0)l6K^ Ca>§63T3t« (0Jrf»Jlt>o OiaS1^61j1c9. ^1^0° <n»aiKW»1«MrtJ</5<T> 
oJi?g;o)5 aJ<Blcir>DQ<jrcr>li>3fnfl co>oa>1 jwCTTXvacrrf ar^craocSonoao'Ol 'ofioai 
cnjlajlojTD (ta^goem ssoo <n<3. eoa^arsm <oom5iff5'(ncowHfrnLnJOJ^aiiD 
(n*Bn<j8<96 ^jotd ®nsl<3W>o «J6ir>lCQ>o<rt (graarj^oooJVr’! <0>sl6rao>’. 
(TOGinOo ail<aOfl§ CSIR (.<0>oasrn 6i<oj{ <®>i^n8 aj^amoocnfl <ufii3<rT>j 
<0>9fl6icio>j. gxrrt n^xi<Eoom!>5>aJ'Q5m5 ) cniG<DOOS^*n>ogKl, o mxro(.<re*> 
r^)crrne7Jooco Q©ojaJlu^ao(3aT> oas)ici«3>2lfo3 cnanirAiano nsiro^cn) 
38 CSIR DiosniosolAQ^sn? ©rra^ni cooaixajxoralsa!} (fra^OceaitoKroird 
<a>;ol«fis>iaT>ff) ©7) cruDDaJ<D630§1e»6nl 




trAaxA, oavo ocof^.^issu av^ny 'ulo'n^oo^ >?y 

&"***&. .irtoioj <noccj*m M')jA-i l f\3 l <inw<btUiiiiatjsil(3\aoj^ ol&rtrt <a jcn 
m;sJ AJCto rain JtMjmsV 

C/Ul3V'K«oS o.a. n<c 

"m-o (O'^enslwei wro i ©omaitwatitfroaroq# 0 oftm>3STD 

cn£acaod&& e>^ooo<j^ru5 6)<s>isinjjjaT) godo 6>cagji.oJioiui mj^Tijooriy 
oHoo) onacorfulnjlyrrf. rfmnm^,o ©caoojcooglooocn^^d^ i<*j«flaflu)l 
ca>616TT3tfJO)J<6> OJffl C£X)<9»)iBTO)<r)lOS)!)V 81W <TOGOT)ee>PI<dAlo <SGOCfl<ft>(»'3<e6 
(owcgn-^o ra^i/ojocruacygl. 


ipqs ncnjoiol 12 cri fu^.crujkvJcoc/aloGj ooj<^ q</iooooi® 1 al^colei^oQ 



«lmnnff»?wro«rn wml 

aj(05. (TO^O)2Zl2lO(B2©S n$<PJ 
aieogiffxj a^crDo a cdoqjI 
c>l<rr>i 0x^60^000^. owui} 
nf>(OT3>lGXTj <3R^j<r3, OT^G'OO 
</>^olO 0OCO) AOOCTDSm 

sxoi <e>oejoio)l<6>o);o mjou; 
oiwiTR mxiailcnjlioi (tflanj 
ajVDlci3B>1ra;ar)j. gD<o> ov^crij 
ooruja/loqj} A^s^o4ni6Kao) 
«e.Siora) (ruoni(CTO))<0i_ajQ)l 
cnjaul o)l ejo <86)1. <nj<e>]!/3 
cu1opa < p<rv<OTjflo3 &>oo^ 
0000)1 lUtHlU aj0>1rvp«9000g 
TTOCQ nOOTOVIO) a»p1 
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ct»5>1§j. <oT><0>>oej<crc> o^)S)(ro>»>1ejjo toloil.'scnoojorcpc rf>.ei6rR(00)D6)£aoT) 

caorvfwjomrt cmac^oo rmoflTxrtftolceidtf aglcajosl. rviosaaa oflireusn 

rjD(30iS.\«8©O'0VDO3i anw3«cxoio>le>xT$ coiotoru, »aio»2ci aJDarilru^ aJtel 
«a, iS> 1 <ruj6ap3aiiTi1oa> a&fcgfkti o^croj. 2&ro>oono<$ oi0&moa->rft*>, 
auicmo -oioQilaoGJCAjoaio oilposrtf <7*$ awam <a)6K^ a«9)5>(D 

Lajcn>lru>ci3(nn o«e»o<sgwlfcJ06TT5 cn>2«njoooi2 od>,oogo3 aila^dft^otroo 
cw&tDoiflajri). nro^ooejor^ awa q<^> 3 ©oas.e.^^sm'Joil'A^^ nfiOO miocoo 
GtaJOjai^dOiBOfon©^. o ©2 afixw&ooitajos acnn^i 20 <a'l a>v\smn croc g 

nOBOia) (TU(TT>p<TOo auilch KfaftKAl kmJIujI n»^ oaoaou. owog.-n 

anflwg araaa g>i3»la5 nflCflaooaAaafroj. asjniWri <roog*oo 

ai.Go<n3 6wxuflc06xsJ G^oasrelaS OnW ■viDT’MttOoSlgj}. aioaio aJ2f5on>l 
(0>0««fla»C<Orf»*> ®D(2<S>i'&iGT)!alrA»€>C$ o®OtO)8>1ei^fl»Oni (3I$U0 6 aJLOJ>1CQn©3 
Gm)OJT>®T)i^ol<fci6»Jo o^)<TTX)nn(02«m^ cotxto croag^ocoiwlo^ Gj^jo. 
<njiw^o3aj;oilo<^ aoojo^oaorrS^^on'HwrlflS (rv&wb^m crocmiOKriVe* 
a\w>cx»o (r>s3«a,oo8 rtrocgivn<OT3>ls><# rfb^oruaioKrt «a,ifla*$oafl<>2m>a. 
(To) cruQaT)ajai(ora'l(5S ^T) |aj</5:rxo)0)1a'$ axdlcii e<io>yi8 rtaritaftog ruol 

arooo ^>6 )»tbqtou(» 1 croogaoo <r)1(dsnj<ru>1(0>o>oco1. ailaiDono £»rt«0e}6> 
ag)OT>T| QOO^jOaiVO'OTll^ TWVKTHc CaDS^A (nj^OJ^Oll6K^ (TOCffllX^O 
jEjatoa) crocn^jpr^. fliAOCg ffi(0)<fl.0^OT3glGJ^J3J aadziliwaaflailoQJUK) 

a,joaxxr8 <0,jo6iT)aQa.»o «g)cn> <wxu« <w>otoo<o iois 

oacoj 10 ctf roag-oo allaOaolcxtXMnfl. <v>e>anAooui 12 ai(Q>qjjj (a»<®o 
-9,}06tro> a^oM<rtl®VxK>^jlo^2 rtiafifffl. ooaj^oS aritaectyastaft apiail 
M)Vl(mnlo}cm (WiefiamiaflWMOSOaio ox>0<o>aa^cr> ^o^<ruma»o 

oot<5>o bJajejai^l^DGCD <rou3c>a irmaicnjOD Giel^pojcmjgfii. 
7TO<5>lT5lsa»1fflS jiAODiOTvGa>0fTU)lc0)i6>s (TWMOCOl iaJcmD3aKora>1o3 
oflJSOKNQ) TOJSnjOOOJl onoriUJOJCnjIp^Si 0 OUSKDOXHBgio 
ajoel ai-rv?(.ca>63o:/8 cuo1d>s)3<r>o(5o3l^. *rocg^aro>1«>($ c,ft,o(5S»l6tPi 
t6oi§1^ <nc<vJ0r^ru(Sa^.w3 g2<r> eiSl° (iraoj(3 mQ^rSxmft&cfy 

MBBS niilLOfl ^enra);aiaj]. tJ&Od <o>o$tt> cDlejaiocoajgg LMS crodgl 
nDl<eo$ mroJail wqi. 0 ' co)^s(dao (jraag^o 1 »js1srto'oo<t 3 ©Vjfl<nfloijS2 
,->6)ai^ocT>5c©) ll Jcmo sou**^ o^ocro ^■o^annaa.ooswlfi^ (3®mo 

§©1 ciA^jaoofol GBJDoiW>j eoidrroi. ffl<5)lcnls<n>138 ffliaomS nvcw&i/tfoj 

53 ©; ctoc®©1<6©t8 (*<ujo<£si 3, 2<udl^oa>OT)1fno®1 fljraoao1©o<nfl«fiM>Q 

uajj<e>3<ii i3ijog!ir>ffi<o«oi gajao<o1»& odo^3 

rLiIdjjoaJlsx^cajo av^oa»G(5ro>06>^ csmaijcOo imamlsQCOHaeiSQ anot(0> 
cwlGliB. 0)(TT)iai«o3j(OTJil(na,D as^ToaawroxjooaTwaflaiaDj caroagooo 
aj>6XTj 6)aXJjc«J^®' aQ3< ° ,lai ’ oa:p <oc5&al<a> ajoa?Gorm. <xJGasi 

cgroaid (0.aal<c3 ^(nflosoafldKJGjjo d>,o6rojAiQ>jsrGO(tt1^. 


»23 6i<f>iaso6nj<3 20 o> oam^o iod 0ODC©O]flO<nn mar^n* 

06n , o^rrr>1oe j (OiD'1. croag^rtnol^ ejs1-xjlo^ar>o'5 LMS cn>(3slaCldffl^ 
^coloyTTMnlaxMjS, rnyaMQd^o^ roGc^&^oiilo^D BiGlaaocogm 
mjoioyo) ffigJOQflfflJODJ. O)Jficfl6>i7TO)1(0i (TOGlS^AOlUaflJRDrfO (TOSQaO 
©tajaoocrooQOi aou 3 . olxpdoJ nolo* omAaoo,^ 

wlailcmoajGjGi^cd (T)1(8niaf>l«a®oa)ii^gg ouaoodito ©aj<dto)>Ocfl.oSi(0RJ)j. 

6i‘ploi^(T\)(JOT(7TO? «&<»a«Ji(0>l(Q)lG)ej ©snxu3coomj<«,w3 aj^oroilcaj^silcajo 
(HQ} i)aJ02<EM3Pil^,(/a (tog^^oo aKo^DajCTaod^l. 

derail o3 ,^o3^<6cu> ®^cuJl«OM.a3 GCw,.gpofl (DloT) G(.S0^lc96K^ 6K7)flUl 
m)1rrt,fBg ^>la^o m>mK>okK)3od .w?gm>:oio)l(i5 «,^aoo)j. 
(OT)]S(d^J (?(U)0 Goauomj aolmja^^os aVVoS «QJG<D>Dtf<mBlavcsl 
ejomio§ffla>lo3 c«oejl ©ajqjomaoofilgfl. fflnild^ni^ocm ©rW5 ^<nn 
fai>aool«TO>‘ld(n>1§^a S , o«o»(orjfl©ei(n)jc ajiro(Wj>loeico)io G^mmj^no 
otooo 5 ail^^c&lcoorn^ .ao‘Vn , ««fc-au e '6iyo30J^ olaol rara<sqaf>3 

TJ^aDnMAOloJflli. (TO(3>^rtJ)o ouj.saiacTOjaxua^ ©1(0)1 g>TI»^o 

^0^0 6IllGCOOS)d,3)lati(.SI o^oBorflAgjo AJOl^OD 6,^ ^oavU- „JS>1 

««jnDoo6Ti5. y)ai5 ooOTGOGii'au «fl<nn 1 aj»j©s o)Aano^(4, o 1 <md 

olcdopav (Renal Rickets) (o^ssrolco- ucojo'.oTOCfi c*w>i«;- 1 /l5l<9O]rm<3)lai20S 

302 mjjoutuo© ^o'Uajsrofflocd ^o5 ^(mrftaaas^^an*. 

loortjyto t^(no«(T>©^2flTOl©<e©06r^ aavlei ja^os ^casaM 
on>«,^aoca god«o«rito(^ gct^ooxj^ 5»^O«0OO«(T)OCTD aj)ai) 010^0 
oGvjcdroxrtf ( ruco^il 1 oj)on>2o au^^ooaijaJW ^Totho)^ ©o oiogoid^ 
afilfliS. S)fflQx5 o-v->o-n(5 n<fXTDl (<ftOT>5(jO>e<rr»oo 192203 aol<ru1ocD02»l 
(S<no6TU^ aj;0(T3a>oo(oron(T5 (aagAOflOAalcnajjmxrf. a <rvlo3 *1^ 
con<o3 oroscfti^ag 6»wai-0(nxw L (TO L(UL<&1a»«ft,(Aao2o araoko] 
ffloca Q^itao i^inocr^ o^cmm oraaJl6io)oaDli3 BOLSCaOOCTitanC^ 
(AIH) (TTr^3fiD(rri rrM^cryooaij cxogldjil^.. <tto<s>ocq>o> oilicoao^xTuccun 
hi®2 aov)lGJ2<d>fiko3. dK'WlTOiooiminittlpqag aaiilo^^og rtrac^a.ly 
® CQH8(m nwtaB<o»(DlleJ22@ ATP (Twflnrjlwizomflffll^o. snv 




i/nii/,. ..I 



nreiemid t9?7 ^L-vltoi aKXnxwfitoej Science caocr»:1<a> 
<0*1(05 (/iKTDIQDI <d>i "O’ 03 ®H. gDU CTQOJ.iilfmo OT)QQ«x.O 
cnmlrrt <dlng)aj.cuft 


oojjo ocos1oj>oos^<aiwj. 
gosmos>s (rujfnjoooj^ 
QJl6>cg inj cd cni o>l <a>}o 
<i®6)0 OK8o)1a^. gcm o) 
<ruroDlca>ooco oaocroc®) 

ewrc> a®*iooi;o ctooq 
*061(001 6ni*OiaO(T)rj;ffl 
<$<eo ai1<efl)lc#b»a3 a>js 
aosl. goio aiaaioiicm6i<mr 
ao si cruo o cr> © o «oo 1 


®00-000*r§j(3 afCOCfiTR 
tfl03 nraC^afXOTOllCTT 


6>n£K2^[}9(fil1^j (OvOirfb^cOi 



co^Q-eo'ol. 


(n>}Sn|OC>TJJ (TOSJClBOXKnfl *JOT)(TOl1crt (0)1O6)6OI5)5](0D> 
culnkmo 6«o>fti3b'<jru«o smocol^tm 7)«&a)->jl<ci0'o (Per- 
nicious Anemia) oj)«n> (oa(rv)jQja36rr5. *joo1(Djf>« 
g1(o3(okro enii3(T»1(7>lo*j^fwn B1 2 *©01) ©6>oj$;a1a8 ©73 
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co>>ns1cpj90 <030<oj.ai£n>(00>1<o^o <oeaira)5rrn*joi(?<oai 

ai6in3oS«66>jo aj)3s^fi)(7il5i. oieilro* 00)568030611) aJls» 

<ftODGJ6JKI) ©7) (OD</)f5TO)i5reoa»oT 


CI» 2 «n> 1 ®OJ#<ro 1 $l<®>©§ (OiaarJOAllaJ OKlSc&ls ©©jonjoy 
ojcn>3<D> ATuml^sIcio^rn oflrj^ejaoco) toaoic-aisrDinJ 
oi(toO)a)63i3uacO^ andmrruoo enfl<eo 2 ta> afljcrtf oiluoKiulaj 
auj6T)jooo)^ 1940 -coi oeja<d>.(\ico<TV(o>ffl93> ©aicuxioci 
eosruogolcofloS <sajd<rr>2- goailoscuajj, (nitre ^,oei©(OOi 
.aolmc^i'O'si'niTOil'njcco.viio oncosis an><njl(uJ 
m>oa($rtfdli^l<06>}(rn<c)lf38 gbcs'JoOo allwoo ©na^ojcolaj^. 
<e>9laoiO) so oidraiwijgocufl a<i09gl<£ <TO)(tv)1<u>^o B 12 

6*xugakr>2© gnjotaooflajjfifi aiWldTOO ©1(3)1 WVT)1(7il 
OI(I»^0 (oilg<S<y, O «9©)r.Jl CTO) o)S)ctQ (0)15)0 (TO(0>i(13)o 
onPJ.oJ0(20<Q>l laJOCOOCnlAJiTJOiODJ. 


<Ti i 5T y° 30J i ( ^io (TOGqnO(UO>1®og cr)oai(aj»n)(T\jo r »ei(ii{o iZ)3O)QJ3i(0l(0) 
®**<A«>2 <d.o(B6roaiOcS.^rr) aogoo <SG<xoG3o</86),QQ<3>l©oa» a*jo7>o§<oro)1©3 
§1(52(11)2. (TOG3*oo ©201)17)80)1(11) (mil*^ oxoo^sr3 r^rro 
<i)lti<u>TroJ oo)o\i:aDB6ro*®a)322o oaooiXcoe^Knai *&<n) mlajiala# aaDOtfSsA 
©o®(oa»3o Da)2^(J2(o1(o>63ijy3a5 dbocownmoa^an GO3</)63Bo8<0D2o 
aoocroni)2X)oc'3 ,0026)0(5)16)7) (.*joj<3oti 3)1 uxaooS ««OQaOo Gyuoaroounl^l 
igeAoenBlffljtrnj. <too§*Oo <*J)§p (roAoioowflQflo 003 *j;<fcrr><©o<n!<.©> 
©SWxrxNEftojanj - S)a,©k^2^<^'<*ate | ©l6)p3 6>^a1^. .^lail^oe^ oilooSu) 
(DO(3t96)1s>Q)nio3 ©nOOOjlotfiuirtJ. 


->(ft§J0(3)©o 'vj<nlAu8<di)'o *4)0)1(00(0) aoj cru<toKB©ou><n>oa007>1 ^ocrtsm^^ 
oiKolmofoilrajonj (roagnoonitey^ tmaoKmoo) rjolicoao. owciAmioaia^ 
<^J6i§(Zil6li 1928 -(03 0(03U)06TT):a\)onn30(glS)i(T);eQ 6)aJ(ldT\Sleil6X^ <a>«floi 
ooiglcola^. ©R>ao>os>s iBi5(i^l6ajoiD)j§1ao2a>s;6)s (nj2a»'36in(Qi2Cfxoo)lcrt 
a>2S,c©2)OCQjl. g)'7> ffirr)§7no)1©(^ {oJOcdocd^o crojeryooaj^oil**)^ ol'd'^j 
dirflisl^o 0 136)0 aii^oao cal©; an) . raoa^*no (rorw>o mlcjcoilol (in^r^l 
61)JG(DO§lc06)2(ft6)Q (TV)36TlXTU;laJ XGOJ^16rrX2)3©oQloj2. 6)©J 0))<l\)i<7>0(ru u (m 
e-iicnoc^ do noo (ox) 010)0 6is (TOG'j^no aej3(9.roo)l6iq} ojlnila: (2Gcr68»3l(o5 
oldi)} oooojolaj B5yj2i <1UOfnJ ^2i ie5 2^ <15 ^ «TUj<oJ^1(o1cD) amou'3(U)2<di(^ 
(*i2*|7B)«oo(i>2ag (8ioomi*jjfn)o cts;oj1o$ ^4) 3?? .^ni)] 

Gal02QS ol)qp* (5Oktol0l6) *JS2^')2 fTO(:T> ^ OT0G(3*Do f)il»(0)1a22. 


‘(T.'DO(/)<eiO(t)1<e>2aco> (srooniiojcoKoo (nj2<d>dfflQ6m;<&5)G§o5 y(.(/>o/l'aj<e>o(ol 
(Q>oco) a^cuomc^ocDCB^o ot^o)1oiocq> jalofl^ogos ©oj ^trorwloj;^ 
o<o>e'jji6)PK02o’ 6i*i®2©oo;ai) (ruieoo»ao6n^ *^-377 oi ©irraocalo^aoo). 
©0)l(58lDl0T)D6TlT ©01) CQJ0<9>6)©'T)I0S'o *®^OI2o OI^0*J<e,®0(0:l £*l 

(j<oxjo 1 ^aj( 02 aD octnioai) cr^w-ii^tso cai5)'^l6Ti)3(DiD§l(dS)2'9>Sl<05 sktdocd 
ostsosjoaD^M oi1j),au1^jlo^j3200)0). 


(TC26ajODOJ^ (0>2S($oJ(D>:)CD)l oJ2O)1C0) G/yJO©OSG© 6)IO^.(|3 01)0(1)1 0^1 «j; 

o<tt>06iT9lffl2<n)2- ^23630130)0 (Gojoglaco-o i, nO)m)1aiaJi«fl6i2S3 

CiJoiloaocoao^cneTOSJg^ 0 ^ (fTOQQnoo (3)®ai>J0aJla42O)2&53ijkcflo2cn)2- 

(3i5C§*oo (Ti1d».(rv1rL|l6)ys;(C<0> Sla<OKx86)so1a3 (Teorpterin) a^/ro cj-orflicoo 
P32<d»>1©1rcB(ri6)^6xo)loo (aolm* AonSood) *ccn-»j(3ao6)6iT)m5 ocoiglca' 
dbduierftoaiJl. 


1948 (®$i r.<$ 9 , (ol^gonaj. ore<rr) 20 ooJl 6 )ej anjenjoo^ 6 »c»T 0 lcru 1 s)eK) 0)1 
cn)1§y. 6irft2©j^oo(iijo a;so 6)(3) ao*o1m>1oojorj)^,Q)>2o (J0^<u3 cbjoc/1 
6iaJ<^2fn)0)Tto5 nOOo GAO&sa^^ 0 «> *» '’Qfjrro (a^^y^Pio^no^ ramuo 
CTl)lu),\o 0iraO(J*fX0K))1OO3 '’U*OLi)TK4oO)ift6>0 O(5)6)^J0(lrt <31)011 0<ylaJ2- 
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«jra<£3nnt»«rtfl> cawucnjrffcli} roioam) 
cnjn Gl © (W!) 00)1 CQ> TOOj3 c9»6TB<0> 
crajcrajooru^ojloqj ^jcjroa^ ooolo 
oo6m. rffcolrnffloio* ^Groo^iDmo 
(TOcq-ioanoonj} ©n memo sjasiloil 
(o^td^. aowrmxflcaxonfl cBic©3<\n(ox»1n> 
53 oj<oxpj5 (cjotaxMt »rr8Qcoili7);crDffla;. 

a>iro>^ ail§Qoira»D (tocq^oo tJOlaecijD 
wazjtnoglaiictw o)lol6)aj«K)^«e> 
ca^sreoarfl^j. 

(r\!j6ajoooi^ evolrfwpijo ?5)6)o$ o»orri> 
(.(WlCQ) C/)®Oi-ai6rT»tCro>l6>{$ a£iGJ63no5 
oJl:oirun>2joa6ioool<Q^^. <o>oo5 ia&nsg 

nJlslaj t&^C1T)}d),2^S>SOCQ)OaT>Jo 

OBO^-vOo r\)jaa>aorf*r>1 oiojl 
rajrml^j. cooswuao] gxdo inaojCKdai^AQlej^ snjnO2O(O)l<e.0lci2o crocQnf) 
(otortctf nooroJoJo^al^ocoTo^ai)^ <j(.a)aoa\)l<e>d>o&atf fictyfaJj] n>o3^ 
CTD'IDlei^o (ITOGq-lOo aUcOinxIaJI^ODl^. 

W95-<oS CMr&'.SQ Oira<?goOOTO)l©0$ fflfOKa<51D6n'(3l OT&GnPOrAlly]. «DO(7D 

OCO><1) 6nJ^2JCnlrf6)3CQ)l OTiQQa-OOrJ)^ Ooi5 Oa^aJOlttUO ©aJ3#S)^§;. 

(okx»o®Tco®oJ Tjoiomjaij(i)ffl?> (woajcmcajmsoafloaaTfliyce^ oi&sqooj 
ggaa^aS ajr>® <r>o<o>1 <til c)oo no coil ©jfmj jo^S6vy§®). 
-kjemoj^c (.-ufn>lin)lfQi;o (To;6njr>ooi2oil6ia» oolaoejjo ^a>(dn&1^jl<&*rrril^j. 
0X2^000)1(99 OllCr)0y0cft(02)3CQ> CO0</)OTB(^9cd®(0)1OOCQi;2JS (PlflKTO)© 
csxtt gtjooo^d. (ordoxxonco^oT); onogiifxoicflocfl ej<ea^o. raa* ei.e^iotnkod 
a'zxnilg) (9006013; as «Oio1cot.riJOi(6<oroim<3ro>Tei3ian<02cn>2 aroa^ano, ■fmoi 
<roo<T)cnoc/Sojoo. 
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vxrvrfi oonjoyaBMyvifAgM ^m^Axralol^o. tnytruOaor,^^^.' 

q*j}j 3 oyitfl '9*rtkrx$srjrt)<ii Oftoflil osmct;ram (W6) 
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eaiocQOSsSV^ (m^oocniliD^i ^nr>a»1ro tox^eoal^y. <n;ejlo ctucjI. £D«o y 
caflsxn ni&iil&ao&ni -^a d onjmlfsS injmilaLxnoca) mra<fig«oo o®(0)06n£ so 
oit5rai«993ejo xffo^s flaifi2aj6n\i)<Bi5>l6)Qj aJ.9ail<e>os ouja&izixlol 
aatavo Sarajevo andruos^ol 

aj ( 0)5j cilleie)aj§ ai1aj|063»j3 

oo6uo<^S2<wr>l3i2 0 wlaD^g. 
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■yioAJ <iTOa)1<d>dltt)ffoco> (Dlol^mKQiai.m-fi'tdcaiooiio <*j}S)$ s^orri 
dnagaO(oro>la5 iaiQoax)2^6moD;l(S2aDl^i. nji7ji3)oi2i0<cro) aKOKj^l®! o»m 
CTO aj Cl) ZB 200(0 Cr)Tl*JS0<aj§ raBOI^nOWOM) CTOt2ffl©205 (0130210010)0© 
arc izlo^lna <5><ooaii8fl(o>;i> awaaoaJ anoa1oo<n>jo Qa):d(rr> ax©ro«.oajo(crv 
oj^CTnagoos ajg'dfljrol aiojjcno^oal. ra'lafl a> rori ) ooj oaloa ej^ o anaQ-iO 
ara)1(ri afiocg ainoir^i^m^ioKfWawmcmuS^o'ol <Yo<fl<a©o3 <rvjr»oo<n>o 
GaDCS6rel0J(TDlg. aJJC<OD{/)fflmafl(B)a0O(aD:U ^5)0 SniOoCT 60132^0 
(nj^an^ioo)i<a«^o owa^ooflyoilaf# lajcudwioKDWJBwg ouflaijoiacno 
aJVl4(TT)^5ma^aoJOm)^. 

(OlOilo (HraOll 06000061)10106) dCTOtf' OOV)OflO©V(TO SdOCgwVoS 
Klai(0O(o3((O)Tjoa)o (3Tioo?l6)a^©>lej^o Qs©a9]aiaj (DTfisOToereloioD^ 
a>;s^o6iiiOT))1(>)C^ S6fi<^6n5 oi.^oi ( nio©oi^czijiu)l aunxuoryg (oraoi-j'if) 

QKolcri srudocaflaejetf oaoo*e>«n^aKr»i. ai^oujiochjoi^^fujpoo 

crociTo (ooacroloooo) raTojc/so<r)j(.a>'Oo</)o<crai ( (»>; 

(BOOT) ®S6TOl. 

iy«-(03 6 i(t>l (OlOihai) fclimuiOIOH lOViflolOXOlOO©^ (3i)(X}an'OT)l6Xl$ 
a/loiOif>Q osao^. 

(T\i}GOiO0S2l«fl6VaS (nx&SOI 6»<*fj {TVPD^©1o3 6»0J OBJOCildO .Oidlo <y R.lo/^0 
(toot cjel^jl^j. o)is(drro oraa^ano ©6ruoo06m©loei (.ailcricn) «Doi5 
OOJCOJlcCacnj (Zli2Crol©(CIO)1o3 001OCUJ fry<&aJDOOCBfl GaldODJ. 1926-(04 
oreaijono adgafloflaefcotf <xpD;.<o<aK>cyjl. rcnoajfcjs 6»T(j<3ej1'ril6>ej (tv^cojo 
gefl«0o<»3 a^milcooiolTO ©(.aOoC. goriiojlaS (rCo.smiaocr)^ <0.1*0:03 tj® 1 
ooloimo (smsonH (awsqnrvawlrtf nnariKruoo ejelo^ ^om^a-oowiflioro 
Gaoal<*oscar);o «ft.1SD0»d.©O(08 1930-103 nroegr,oo (S6nioo06r)i«ii<e0S> 

010)133 <®>lohb aJ)T0 <0»S3GI0(Di.(OD2(O3)lG£Jc&^ WODOOo COQl. fflOilOS 
aiaj <0K>ci5<iOo rosorolai 1 a> e <mc>ffl(i3 ojioafl«e>2ie)b (enjO'axjjtfhMl^yi) qkx/o 
on3a>(r)oa\jiaoa)g)gjra>oo^r>1j^99 rjocno njnoQr»f>(0T0>1a) (roaiySsocolfa 
(DlejaiQioajBa <ai<©&jl(T)lral«twn<d><i3 r^jm oj^ogdI aoosto^osjraroj. cn^6n3 
fioionooajfMfl^so^rrt ^isi6rRO<eoirTO(?fi ajj)(Tr5 (TO030O0 <&>«xtk(TO )1 
6)aJ©^6XH)0(02 OlOJOVo OaJCTlialcMil 1010)^^0^1 gdCJEDOOJlaOjJCOJl 0 
nJOcoluMDloildoi) ^bleK^oiiio aj^aioie) ^ej^^cWi^nDi! ciTgiuilco»i)oii) 

«o©1<t> cO^CTO’o^icD'aDooaS ij<oail<e>G6uxS o<»fli6mca3aj^or>d) jo<o1<7ig ^99 
AlSS0l3S0616)DCrO2o g20)1(T>2<9.306TOo <0.§1:D22£} rUJOoaTOOSSOS; JD^SlX) f 

<1)0(0 j,OTD 1/4 (TOO 1(0.06) OoOlftOlgJ o|J!<TD(7»06m<Tr)lo (TOGQnOo A^fTRIOTOl 

OR6530O) a>lssTO3;0s o©s2oi(i)'toi.<ro)6m(ora)lo3 cojanonxfl rj<eflii<e>'j3 
ai<^)1cfl02(TT) (Tviipytuoroat)© 'visb (sracsijaoo 0;oigl(o>la^. 
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a$)§JO J), 0 < 0 r 0 ll. 0 , OV<3tW), OJ OJS O D 10 . gl CI^O (rOO<nJOTJ)lArUc&AlloilB6VOO<r)5 

(Economic ornithology) ttooQ'.oo («joiO(5aa ^irara'noirroi 

c3ra)0^oeJ6or3^Vo3 aueilo araeil jJIbi ai<w»il< 0 >«|) 6>rus1aiy(aj'lii t rao){ 
fflofcnoiaoi, (B^<»,'>0(8<W0)l<O0(Q>2o 00000. <0)133 (T)lo1u>Jl<m)CTOo3<0610T32o. 

t^,o®cm (usj^Oo 0)0) </d1qh ooH^re-mioi^. o©6niis(r)o<fl0) 
pifl q-i KSfQ>3(rtlo^s2 (T)to1c6 1 | b6mffiDa»l (sracgnrx?ro)l6K^ olrol. aJlei (nxiB^e 
(frogloa aJ«an<e»g26)s «*)PJlroi wajotecoo^ aigcajo 0)§auo-aio crooi®© 
(TVJosoojVa ca^l<o8ryio63ngloejuxS (ol^n^jccu^ a>1o1i»ai1<coiaT> ololcoi^ 
axildxalojlT); an;. 


a*OTj)lu3a>«B2l0ajsl (Mistletoe! asjos ajraDiosmo, anOTOiailOTcceri)) 
agyml L'»»L'»> ) 1(Ui<y.g'ko5 fuio<TO)0OB>T<ft2io caiDscoJc^odoi^ajl^^o (Son- 
birds) ojaol.ooi'm r»ioi to®q.oo ( 0 )©o^ ciiocncmglciios oaglajouiol 
O06TlS iSOnO <0,ajlf)OI aOga1<5»,0 <vIAA^«6.6)g<A9JOlnJ (TO (53^00 TT^C 

ow)Tpi 2 Q 2 oion)6Bno4 cnsm));<&ca»;6i»D<Q>l 00aO(30D6njO'3. oyrajailwoo 
a>»(8, 0<ftOaJl, cf»afi'j)0<Trtouoon3. 00fftaom5 aomaoauu'OocKi (o»aj 
m), <3>^, ®0g(n)id. 00)00), 




imoo m'la.ooorfsvftcd aoooosma 

ooaixnrtolo a»oo o^xcroilcaj 

o;ai)0)3ain civeAo caroell <9>6ttre<OD*l. 
otocb <e,o«ra am^cm oi1ojco6JI3o6 
rrvjd^ataocoil ao6uo^js^cjra>'aD ojIcij 
ttog^tOo -><j)§jO(TOa^jfx>^o oI^qkSotb)! 
<SaJ3CTT>2. 0)303 a>©ens(oio>lii UlaiO 
OB((9 ai ajj MiQiJwis att(T>j«^xotzooi1 
a jlt.o)1c>.o1 i j (oVamail (,0x11a 
emai (raagoOo (.Aj<ni1fiol<«.o1ajj. 1941 
-<& (Ujoflnfloatfto The bank of Ir- 
didn Birds ariQcnfloyrr)} «i&3j(.a>(noo. 
goooxrojsdkn* The Birds of Kutch, In- 
dian Hill Birds , Birds of Kerala, Birds 
of Sikkim nfl)mVl (.(/xnnflmta (AJOtfODl 
aj^oiaocan. axoKn2ajoej,S63riBMS Hand Book of fhe Birds of India and 
Pakistan (Brcjsrn GrcGQ-irxcrailtx^ (ZaoodoTu^arKjc^inoo. csrocgarxoiolsiaj 
'UAailc?»o<Tu,(o> aosGQjenuaoai- rmoojoDscrHc/xnco, The field Guide to 
Bird of Eastern Himalaya 1977-fri irtiaviVio'U^eTiaacQfl. i985-a3 iowc^^o 
raoloaj taaroO'Yoraaoco) (3i&(m&&ir.o.(/)cnrio The fall of a Sparrow ojpcmj 

OtCTDJ. 

it»><nl<«>sajs)s ®1o(l<a>6KC»0'^s>{n1^o (sraioVleiicciociaocQi oj>ol<Tuola)1©<E> 

cBOJOl^fio OSS ^ft“P(oro)lej;2a <reoloi firoogoooflroi i/o<eav'no(o> aoj -ijol 
cTU£jlc3jlauo®c«ai6n)fiiarj1a»cj<£6)l. 6i6KTuejr^ajO£Jlnl6)ej (5n>r»ji<3ojaocQ< 
^ai3(nioi^nicrjcfQ)^6)5 crxo o etfa cm ccrail a)3 rcroegai) (oroftexij} gajizoooo 
ruculc® aaoi-ujaloci t r»i<Tolrioao(jj aj<oaiVroGffl,a)o rrucoail 

I75V7)3IO)W).JO (T\_’Pjlo GTOCilco:}©*; g^lOGOdiVT^rrVty'SXBOCTl 5 ). 

(/oo(ro(.a>a(3Ki>3Sjo qJolauiilo>1tiv.octi<eaibn>aora)jbjQ>o}g) <e»oqaO(OD>)6)qj} 
,r«j (5)1 (mi(iu<a) mi roij <3 ctdoo col Qjmty 200 ax3raiocaro> ajoocruo^ajgg 
amiooasni mo^oaS »*fl${ol ®<n>o©«<n>gl (BNHS) <o)js<8or> colcj 
rola&sojafflatf QniyjoiGyraroiliixo) (nipjlo (TOPilmoroiVa’ooj. 

mxtoooaftocg oilaaro^emcB^ cTVijmjTTKnlcfoCTO-ioocooj^o 6 XTU 06 i 6 >m)gl<e© 

OT>o1aoQ^a3©«rrxrr5 ajsrrufl$ ©Daoo^ailsxD <ai<wi}ni>D oi^aoilruroajcoll 
-»®*^(5)1 (7nolain^oA06na>err5 geo) <ruoo)^aoj>olcox3). 

aei3<ft(0T0)l9)ei aJiOSienf 6111^ aO£-(TJe8^ CT>1 6)6>anjlCi>ifiJ)d6mffl3(^LS6JO 
SItjS bJODObirt <\jG<9aj romtyes nu<nj,\ - 8<\iil(ruaiJOTi3)l6)'T) ci^)pl 

idi£S aJlc/ooaoco TjloiaG-cacuoismo gocolcaja eiSflTflfjlgj. (.oja^arilsioaieiil 



cu r \ (jwfl6>;$ d^o(o^an>'l<al a^tnofl (ojaud^aflod iojr3idoolo|)a,pK>jnT> 
(5)3(r3oJO^o aJffl\co)i.tocnf)srogl(53 G^OQJOijs^foroilcon^OQ. goocioa6rr)aDQ»l 

w<vOOoco*l(3 oj^ oi(S(oro)l 000(500 o<o.o^o^<©.gj©s aioooojdcoro3(n:»soaj 
0(oro)r»S)^o1yjo a$o ©>ar$ moron! (uilro} nilooaaoaril A;oiyigl©j(TD^ 
(IRG'laOo nJ*a(lAg;6)S OK86Tr)aJlCO)4U3U3 O]CK$cd©07XXQ)l (Zia8<nj](J t®<TD 
(/lKoVIsjujcd rococo aJ\Q)<0>3O<>*co aj^acoeJo^js^oioilcu'lo^iTO^owtco). motedi 
goo cO^)Gj'^i§(5io)1(r>jaa»rOJo g i'o Oot/ucra) <*jj«3a-r>aoco; (roojLoerrxr) 
ro^6)S Qoajoecr^coaoatfl^rrr)-. gno5)^nir?(8(©a)o (cmonO^raioiraffrmn^ffTnog 
Gi&oieio •aoos’CBocnfl c*aD<6S)D<3sn! aJl6>rm ©idaaooac&s) <*j}<T5>la> goqj 
6>qJS2Oro>lOJdj<C635TI)0 00)0110111 (T)lejaJj5. age H (<»O2)6T0 Wla»J5UOx5cO) 
<0W>1SX$ ttJ^C3)l(Bnaei<d®0*Trt OKBfl^fri. 

i.oillg'lrAi^o^ ©AooaocmlcoioS 7snc&-.ia>* > ffm<A auoOA^lao^ODarilsK^ 
soaiaocQ)) fflcoiiaileei avovi-KlojirocTij'TOileiai^olQ^sis nJlm© 
aasojoemo (osoiOtyfta^srsocBfl. ctu( 8 . q«oxoo£j oo^aotS, oo^ailq^iS, 
rJl^(3-c^jloro? o^stoolro aaoooio 023<3 ^as>^aj>' ( os ©6)«oi©G>njnJla>jo 
0 (eoj©^s^oto)^od< 5)1<^ fflooawvocoi oooe30>ro^.«i oxoJ^I (aoato 

oj;(4tjoi2o (.«o®<9>ooi{ffocoi rrilra1^KM«ro67nffg rnisloufoaiao^fllroi-oia 
ailai©G036u©6m^mia) ajjariWiTD <ai^3^©<^rro> ffia^ios ooorn5 t (u>e«iTiiaJ. 
bxo^'UiSdMi crvieilo (®d&Hco»ocQ)lio}<ro^ ca>dGi}oo«KO)l©c^ m>asoaKi)<o.u3 

^00)^o3 OOOOOl(OX50(/)S)(5IO> i7TOOilrO>1cn> OOoS3ai‘0«0^3CQn CT)loK>c)>3 9S^ (n)j. 

i939-©3 6i©2 ad(noL(an<».1coioa» (Oi^sfarrrt aupllo arapto;©*; <eooj ©osm© 
S6WT))]. (310(011 O^aaOc&JO aroGQoDOROlSllg c0:OO,V&3r35)g^OO SO)3<66)lCQ)(^ 
(ruoa£)03o1(Q)^6» co>^b^3«uaja2)ko;cn^. o»>r^ wTajl(C)<3)jtio a^aiaS ojoail 
(Dl(5l^ajG r n(oro)la>2(B'i>iT8l ©aJGi'U'j’l.oaoc^ d>,9l«raoxo)l(TJ ajsu^Ji^ocmo 
(TRa3^O(510)1O(^ A^SJoSIU <017)16)0^ cftCJOJOOlil^lOaW) aj1a3'5)^6IDCQOOT). 
a1«o aioo^aS a.iSi<*finiOTna'lpiio (oraaqoO(aro)lo(^a);c^JOPija2 (.0J01 
(S(oro)0)»3i3y3 'u^nuigocrol’ 

00013 QjlcC/5<fiilriP <9c)©c»| 
o§©ci). oocruomocoo^ci 
ol a m ao ^(0) o (al »j , 

<JT3(0)JO5)o iTOdtOlO aJjdaT 
aao JOD(njc®)a)cajfa)6T»oro)l:oJ 
>^R3o<ij50(r)jg® croello (ooeilco^s 

.^plajlocn </eocrt>;(0> 

tRommoco ©(e boll.r^rrt.oocyoSaaooS 
a2^a)<&,6TllOo lrtJ03o(TV)l(fl612«0,C02 

sBoml. 



noteooS anactijoOo <w 6 xtJ t/I§1qcj oj^<^otj>jj,1s1cq>V7j 3 riiaj 003 atoomlo 

2ty£S ajsjA’Pii^ol AkM«l£KD> <\Jlsljjj. ^(Siom^o <e,j(ff>l(oaofi3 aaornCTna* 

a © i a»ifloslc6»iaiajjl(o8 ojaj36rrt iroarflorn oJlSl<e>}Slca(tf. kdocsj (njoil 
iaJlotiQio < 0 )ois u&i.<3)'aiowan>ai) ovarii cBigL^al^^tro oilaiiod cfo^oflo 
tj3<jS araozcrroglaS a>>j sterol. <njGflo raided! ^jOcoai <uoi}©<os> o>>^ls)ci 
s^TTOi ADpflfai 6ioj oigaiH7^Trilcansj(soav»«o -.loatstViilg^. ojxromi'to'l© 
ml(o8 ojsoacm ajv aj^sdl ajrarddran>l<o8 ^oocoid aiausanc/a arvjaosmo 
*>aJ'sij(o> jpao^QoTI'oB ^raro^oT^. rJVn>15 ai<3rfli6a3agog3 <-m}o-Jl(c3 aoav 



ormlfos <ara$ao njaail rueilo (oraejlco^os a]Q6i<cra> oj^oto^cftlsliiBlaei 
C3TO>;ffl3(Q)T(OJClD;. 6XTDa!l0X>61DOl<08 (Bldirf) OJlfeTK^O 6)*>‘)(Il»bUJl«l(IliCa)lU(i<tt.lJ 
cj)1olc06)jo. aucjlo ancilca^o i_koaj1y),2^o ©>azl£j$aa auau-u arcioloi 
<noai«»7>3(i»l!a'OT>^ afpor^ -yJoiwoot ^.'fl^cnol 

(ajeJlo OTofcH (0)6x15 «1an oi<aoB»T37oj(0)€)(m ceiocftfiwuco^uosja^gg aJAHl 
(oi<T>3^<o<ino^o^oidVoi(/i<oojo c*>Jrf>)iO)1croocD<ir>1tf»<i3«9ojal5(Qil(o3 oi<r^ gDO>1 
AOO'rviaofQ'l flioo1cQil©^m>j. flxr>aoo«j\o 6ru^oja©>1<o.c3 GTOGQooawjVnj cjq 1 
.dOjAoajowoml. leon^l-fli ao<3m>1«ora>ofinjl<^ cwjcmVaai 0001x38 <iQC7>, 
onjoSojj a>5Td(n;<8isaiffl3<T8 'Q26mldDoc^ otilefloKnj oaaoaj 1 1969). WWF 
<r)o6<cb^m otjju8 6)uiq 1 ©©aKodatfbiwejad c*&Tiicn;<8<zaji!Ha3 6)6>i.aJ<n3 


(197a) a^)<rr)1ai gDOJOiiVBS a-il£J<7)06rn. i97B-<ol oDuBjcso -jaiaana^cni 
tr>i<»n;(7<wl ovo8a 1 a’oo^'.nsvwai «i)-.o^oom1^. (rea^aOo ms-roS 
TLSCOlGCIcd^ OiCOOalGCnfl 6>aJ(g61aJ§J. Q)TT> ©af>06IT>r>0l C(IDO<&5GO$; 
chits 3B(»|fvO(oiona'5 ejslieoiiftco^TBOciiil. 
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<0>o)<atz»«ifl<9>y> (.uo1ailaij(run3 ce^<fl36nxi8 arailtfcooglaej (oflojoanaa 

OOIGJI WIc^COlQI^a <U>(fin«J C<J>0C»(W5>1aO6Trt NCOloJO). l898-®3. 

(TO(S3^otn*^lor^ rJkswoJ cmoltfleiia froDcnS^mfroilei^o (sra’moo-ing ^ sg 
002 aJ6rTLDl(O)CI)0CO)lO2CTD]. CTUKTOlo 

amnlejjo coros> oio>222* (oolcuggl 

aj2<oro>i<3 <vi§cmrtrw1 ejj oocQi3crn 
«j)O0g mja,jc3 aflo^o 
epcros ftj)^®iDlccD0 1 flo1x»ca>. 


©5>a.'><rUce,}g1:oS ajJOCqaOtXOlO) n$©0 
(Tojocolcol^ Qou)^o.j t o.rD26mo<xj)l®2 
an), cctfl fru.jL«ni^ffl«n)J<^0- (nrarjao 
6>(aO)c6S)jO]a3 l(ff»l ^i.o5d6IT)S)(T^ (TWOS*) 
aj3<fi6>„<e>ud oiacofla®; : "(/oxriiaxif&vo 
5100 nflOCfi 07C)<3J CirJtSo GI}Oo£l<66>} 
arvB) a S)r,on\>a>' t dl fifh^oe^oavt&ooi 
(MJfoarf. nfiacfi C3^w^3nic6>r0 nils 
a'hDnJ<o\jtnnmo etslqj 
&oo> acvo an} <oo < Vila} gvI^j. 

ntOah&t, aigOO <”Vj JXB> 
aocajo focroA'oaoao^o 
(aomj,rz>dhow smzd 

Oil CO .31 ah colajj 
(sxaxrios nvoil 
a cn> rat co o a>i 

<e><?k)j cmaq 

nDccmlmj 
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snsowlojanj. mGQ-ino ^jolqjlxj nioofmcrf 6 OK 30 gj 6 )s acrvftpccidK) 
aQ<ffWT 069 BJca><D>Jo < 8 >jsjr 0)(05 OKXTififmo nJ 0 l<d 03 (T)Jgg (OtOfftiaMJo 
OMaaj&avjo aojdfaifojanj. oHramx? noTmihriavoavoe/jo <se^oio?ndl<jvo 
avocijo 6 )cs,a.lmiislao>oco‘oci ^3 m?&$yo mjoflojo^ioozi vlaihilejoerri 
magnO: <tJOTqjl^JI<Oj Olfi. r, oor, ivroa>A eowemui <matoi*isl G^oxStmtl 
<&)}<& myroajoavtycmlgj ma&iDomlsxtf oltal mag*c)o e/alrotaan 
aibocvaH nMlaaumaai /9 o iaidia); ahja»lxft< 0 )dlchit}o tuyoiho moXoai 
stnsaii/o O’UzyoaS scvtsoooQ t^njocvvoaiilr^koo^av^o aajo&aii 6 xo>o crsl 
aj<rr>j” 

otcdlcfc'jjoi (njt&^gTioi aiy a^ndtmcrt ^i3<d®ldlcuj1(n;loo3 ioxoijo 
alluo'jItfboIdJGiofrjDaiJB^Orysia^ 6V0; (Ja-K>oyj <©>1§l arocgaoo 
©(orcj'oco'oooso^jo '>aa>cs»o I Density ) toquxtiq Djss G)*o< 
£aJ<&06mD flSlfMdSfl aD(B>;<ft}Sl Ol^ * llODlSOOT), (TOGO) ©<vl 
«8>06TT>o OK3aM4aucr8flQ2 ffl2cni2ro)6>rm <e,6TB2«J'Slce€>s)3jS2 <e><Pl 
oorr>1§j6>6mm)2o cotoasogpoC gonrxi.aujalgd ogjut g-uioI 
cio6n5 <ar><& araolca>©,^s2flT>6><OKTT>}o a>,«o9ictD<n amcj^ldjocoicn. 
(TOaganoimlof^ (rviKTntfraifflOfQ) </oo ml goi cm im otmlonj} 
(WBion>2eoiao3Jl02m)lol<fl€)Oo ©d>: 

cG.ydJciT)rtJ <w$o^o »u>j©®toej-<TOa®®1cGS>aS aa-oogtslejjo (i9t*-ie) 
ai0Orr5 (.<»>1^^aS <?<d>oagrtlGi229CQ>o6rn e<&ocgiQ oJl(3joa^o<n»o 
ni](i(TOjlcQoasnit»in5. (ffl,l<riH0>yr8 c^GagBital oioj ol<e>y G'TMafl.fiyjao'njia) 
nllova<So¥fl«B6>2oo ora6nj(5o1a5 aj;o<rta,DOo l 0>OTU£SDas]a>n i ]aBOCQ'l 
(gjos^iwn 06TB2 ai<3<aj<oi>0£io «,^<^snxi5 oi,aoav5 o®i1< T ^ai^ l »d c<o,3g1oj3 
6)<o.a1(r»Jt.s1 ocu;oa9Gr^avats^ooa»1 awoeil 22^ ®wocil 

«rr>0<8O2<Tn <fl>ooi(5rn. rTO®3<«no ga|«rf>AiGmi!OTno®‘i9njn awmonJ»JDo1-9, 
aJ(8a2«0>(/3 CTOo°ei5t<iJl<£>91<0> nJCDlOJOlilOJ'TDJ. ®T) OflOpdJOMSl 

<e>od<jx$ adVniUfwro, o<oidlTvi.b1. i/>,TTrt;oio o) 6 s6<m1 ^co» 2 Til^aiwoio) 
auoemcrujla^o iBtoaK3<o>>1rQj5e^oa OaJDO^traoc/S QiJDn1<ooo®:xa>1®}aT)2. 

gyn s ^yDcnigrft,oa c^cogailfnAoio^ 0 '^2 ,VTO1 2 0 CM?ro1 

OUfflOCDll. 6y7D0§S2C5O))a8 Gc9,OSS832c6>SlOei OH^O^(Otfil<0,(rtGalDPI2o 

@)(0»VoS Tjbms’dfej^aoKiB^ajioltojcmj. 
v 

I920-<o3 <0»^^6ms>a^ c-u<4 s>d>90os<docr)ooil«)£u Gjfruov^ 

aoiftrilrolraS Gmoer<fl^oc®l co^odc® ^ajtgoqj^. oio<8Ai ofl)«Tn>o <©.oogtt> 
OKOGOi OOG^aDOIOlT^ (30) G (80 ell (TOllA(0l«€O0<r>0C0)lgJ. 0»l0l5RJRJ»2 
amoao^cnJoc/S oi® gnoe/ 1 'OToag -10010)1(11 «e>l53(0)1io'cmirfS soi.0)1a> 
</>ocro(7Jxo , ola) aicU» acogaoaolonnl^oD^! 



129 



Qa>cp^ ^dsmaoco^o o>o<r^i<o>cflaajaii(Tn(Do^i^3aj)1<D}CTr>j. 
io?o -<rt ATra'jQnOo < 0 >o&ooare><Qil 6 >Qj sjjerTflGaivcrolgl aj>,ocsg?e ao^iS 
(ro<o>i3cn3M MSc <fi6)j ottlg^d Oaia^mj. (Ji&aaDPiaiB) aul ofl mart 
coroajl6)so:oin5 aJolaJl<y1o^!TiKol <\£l<ruldh(T\>lco3 aaJ6nSLO) fljraslauooa) 
©chdocoo «Odbaj©1aj<o>1<n’Gyt*fiia tTOGQ'ioo cnfl.aJl looaa'rxjoso^p 
a\)fflco>to«airai6moT5>1<Tjd ajs^.o.'l r^ai^o (GraTnlaoaJIaoj <^)m)1$ ©^jol 
fflcaoo^ ois<to>oi;o oiy«oi2Q(3rcrfla8 ^jgltcjo Aelsraroi 6 osmlcccDoos 
caraaigaDo ejGfiTingotolaetRKnjaocQ'la^aT)). lajaoW'OTijtfo^ca^o nfi)<fo<n3ao 
•sjgyesa^o u3uaic0>6GT3sT6)i?j ouzolKoIu iJ< 0 )O (08 (Molecular Scattering 
of Light and X-rays in Liquids) ai^cofl^cn^ rancgr»oOTC>l6><$ </)goj<4htd 
ojId&ktdo. an®i aJ®ej}<a>o8 (Crystals) ^trrflajcc^sjs 
(ftonola* (TO6)5)T>3(T\.'Oatso<ylcD);Q araai3.->o(nia>lQc$ ojororaraflirv; ifloHDil 
SOJla^. OOCKnJttO)U)UQIrUd«TKOTO»lo52)3CO>3 5)^6rolfOl^<fi6)J(TT>^lD(Q)](aj(Tnl§j 
cOi^ai DID 5)0^ (3)C»(03aJO^O. mOlolD^O, (ZK0IO, 3(5u>(D0 10I^S63TJ1CQ> 
sgragjfflocafl caiau:-6vy§ agcnaiafl tuxnocrooS <mcsq»r>o aiODil^pa^aD^. 


1928 6Jtft GS06TUO)(03 SCilffl^AO^TOCQ) aR<ocsmou3aL> GcmoorirtOlraSaii, 
tfMo3«a6i<cioiacn>c0aicd.ejjooaejcQil(cd dfcjjtnso ©ad&amlaJmJ (TUo 60 iau;l 

6)ffiJ .oJaOaaiGmTJBTlKB aiSOTOI^XiJOTBOD:]. <e^'&J6ID:» got) (0*33^ 
6mniamio aT)j<o><^<?(7)0(Dl L^onlo^c&cQi^o -jo1<0o^acq>^o <TO6K0)0(t>j 
Qi a ej;ai]tr5o)c&(0)(viOTO)l(c8 <0(gpoo.os)}<tXfQ)}o s>*jrri(B)j. A^ysmsKT} 
ajjbnujloiioi^o ‘oxulacffi^o G<i\:oa<3nola:3(u>laa) sroo^ailao 
.cijm>^<3) aj^<n?a>i(Xo jDD^aKO^sca^o gojcdIcoJ cruoco)^<mji aocoil ^aitrvjl 
nul^ol^ooaSatvJoaj^o or<B3<iOo oxod-jixo) (.nJJxsI^l^oo^as^^rQoain. 
r,mAM s>^rtd€mrt oilmriDa ij(8oio Dl^oauao ml«oo>o1a^. 



<njl.a/l > 002101 ^ 00:1 
mjaD «o» <01 aj’ ® <e>o 
enS «0>jrfli&iDo3 cos 
croilo cnaoirfiiaD 
Lr»i aid ara> oi 603 oJ 
aigora (.ojjcooco^ 
a <6 <»r»1 <o«> ; ctdoj aj> o 
cQilffljcm^ aoasxr} 
(T)|f^/3(/>2iai](riyolaj 
(STSGrj'jDo QJ.\C0>i 
croOT6TOS0CQ> aitoj 
acroglccS j/jaxoci&o 
ajIdOOjOTl tOl (0)1 


i 30 


iScattenng of light) nJold*rti):^G(i>o<d6^e>><u>jo 3D(0)lwr$ 5>eKi\xii»ocD)l«0) 
aoaJc-cucKDffToglioi r^jdcirys^<Oj<a)^o tfajaSo^. <oot 2 <ncn GcooemoS avacocri 
iTW>W (HiA(4<%runo^6)l<5to) < W(Oi3) ’oo®t3 §i*cas1©c§' Asre^ fl^rnoapriVoS 
dx^smad <nj|tftja>ocT)aocQ) xiaidinol^^cojjsrsociin. ®oaa3 aisxni 
g>floo<oj>o GOQj»rys;co»o)lcQ> 1 ^ 6 n 5 . ' 00203 sDnuc^Slb)'^’ a> 6 ife 2 rJls;(oro) 
OHikoi cru^iaJO) octkoocO) nJ8^ajr»r>V>>aja>1ejjo aaoo. c9^aiisn>T3 jd° oil aj 
□cool d j go oxxurAtsrotanc# a^ccmogj OAoerE^Crjoaj^a^creoajflgj. 
dxonwlAO). aioniojoei^o). o<K)doloro>06rrilAcn5 oj)m)1 c<7>S)iPMX2loii6rri 
•TOOq'iDo IJOOO aa>L(Bltft(7)laJ0fi. CDDoJORJIdK^ (rt'ICOJlmDi^eJo n_30d(510 
o3B9>l'D3an<ID l 99 ^£Jchat.506Tl3 Cll t 0il0BTD©(CTC»<fl®2Ol^>2i2> TJO.TXflJ6TI) 
0')O)dalGQ2>0STDlxb(nj. 


l9?B-08 01:0(900 

(R;<8oj<fteioc/flOB»3iloGi g-ocoil 
<y»O)0 CTV(.0)Qjl 30 JKOIO)la6 
0*10000(0)1 aJ^fflOlQJOCD^. 
tnimilru) a'0a)1^,ooo<TUL)O) 
©6T0) (DO O' ff)ialOaD.a3)CT\). 

^icfl.atajocrtoiila^aT^ ai^ 

aJJ <3)GJ ojo 3. an ail sootoi 
aocD^<©:;cuoa3XDl^aio arecQ 
Dooroiloi ->3)S)o Gi.r,io<m)ion 
wn)<aarj(U)l. <»>iodbn)o3 rare 



a^lAo gOIXl^CGODSS toMMpuf lAljtfoi wo o*,onor,tf 
0 )®OJiai 6 TDara)ICtd f^)(30nJ§^. G<ru?oojct,rf (tab'll <9A<4) arrl mtrwhn/sc-o 

00 ivoAcd) oauoagjotri 'uvl 60i<mle>j>3ia 

631303 @alGdDOO)laJJOcfli06l6 (Tia^anejD 
•3D0qaD0 CT) S (HO)! COl (OJ (ID 

ajiDl«oflj<sm£Tr>6>2 6xo; ojlaot/BCTO^dD^oiroi to2vooo^tJ<o«w1cj 3 ojlo/Orail^jl 
jjlo^a-na) oa^«d>>a)jajS ^ol^n^nKrocd' ^moern. 

nicaoMcfiaiQla;, (voooaocftoi^lifl) [cQil(^e^aiQj6)s <aoT3)l l f>.Toi§oaio(OTO' 
<9Oj01aJ (TOGlaOo OllOO JBOCO OiaOlraifelllbOBgloa a®(86)o^. <006301 

(n<fl»o8 aocnlajj©<o>36ri^ aolffloocl cnxdojce»GJ0003Gj odg^ ao omlcn 
DSc «niloj3o nxoi^AaD^srsoajn. 


1933-03 <6>ird3<nx& (0)©o} .ajaiOo»o>aio ^oi<66xoio>QlGei<9^' fflog - . (oracrr) 
goos).\ctp^os <B)om^<oi<o)eiii)ixHnaoajn'0^cm^ ®ic^s«(oto>. caraajlos aroagono 
£D-nna) macro ocrvla&cdiaS «Ja ca<6 ol ^(dglaniratad aonn <rv«2/r$cn>7-3t 
e'DoilAcoccroifO) oo^>'^o'x>»ol ^mcmoiaas^j amasxao) ac^otmoioro 


13) 



(Tolr3«oo(d <m> auooovora*. t-a&wivrnterfi ^itmnrzS (light 

scattering), AomlAWnKDo ojdodI Tilatj‘O>i0i3;rt (Toofmaujlqj obuq-iOd 

(O&RJKOlCQi i/XfUi4tbTT)W33aa <araO>^<T05o ®>O<0R>'<0ffl3CDn 

goal ojo1a)6m1aj i940(cS <m<t.q,>oi>am ci6rt3rrtlocj ooocofflS ©(roooofn>gl 

6»fvQCCJO->9j1^ <T)a3c0-.1 6>llan^lB0fr>ldO^r&^6T3OTjl. (TOOD araag-imrolro 

42 OJfCPCp^ QOJOCffl {TJD<Q>Zi; 6 n§ 3 CQ)l( 01 Crni 2 a oiDC<TD 30 j<fl«)i<e>! 

1941 'uflcTVo«roo1aj3 « 0 ^ 00 * 333(0309 cajaoa <o»a&o©flJtm 

ccp1o 3 crvocoooem wcnwlailcwo 000300000*1. </K»T>^ernauoo<virr)ffincA 
ojisltolsjan mifrtofl aiffljoatmjanjoeiio «Dooacofflj«nMcafl® 2 (rr>j. sn'n 
m>OaOaJGM>aroyiad <0>4^'6n>n5 raraeino sruorj [TD(3aja>ejoc/ooejcQ)l(oi 
6 >.nJ 0 -iQcn :«3 auooavo cniAaolaj nroc63T30§ cool. goa/tos &)<j§ 6 >o m>aco>j 
aaGrr>j>,DOjcm</itCoom>l plo-oocrnlcal 03 ctt> 030,0, ocrrl orao rj 

ftlXBWfl(t 5 OOI6TT?LO> fOHKOo PI«lylff)jaT>l|J. rtJttcWM 

OldGlioOo 6>6>TOflU3C3ll<*GODCnjL<^OTgleiio (SrdTOlCUO^aJQCDOajflajOT)}. 
go«fi«s)oejOTJ>odro anao^aoo cejOriivsmg^oscDjo G£J 3 aocroo>oOTOgjosa»^j 
tnjolcoouvocyajko qx^oqiiavtlaj^Qg m>i.<5)aj3j>,^o ail j >, axl ajloaj 53 
< 3900)300 ft»c^<rx7wr>1<75d atytysfaMiff. 

1946 -ioJ urcacjaocoKnlT) 6i6WT)$ (Knight) ajraail oisla^. gxwvj (tvjo<o>lcto>^o 
cBfr)s^oTKJ>la? ocDogjojrruocal TruoQiiOo (uxoi^olcoloci onoaoicrmw aolcrxil 
ai3gmr>gtfl<Dtj£V€ ruvooigsd nirwil <&><»i 6 m 1 <e 6 )S)aj 5 ;. 

194 D cfeg^os (QRKiot^toKnlej^o ao <e>g^6)b to^4>o<oio)lej^ajii;l caoegnoo 
CSIR, UCC, (TOGrojaocCwnloJ.aalriiKTd av.ssrol cola ai col <tv<3<ooocJ 
o(jjffla8cni)ABjaoco51 a)i(TU£wj§ l<'in»&BKn1.flo^(n>j«»3arfl. iqfu-c?S eooco 
(T\)( 5 « 3 ® 0(8 fIR 05 an 61 ( 010 ' aJ(C 0 ) 3 ;atlbTti OUkO]|ZKB )1 (DOStfe! OT&Gffil^JJ. 



1957-aS l.nllO» (©003)1 CnjlOJaJ 
§Sa )</>8 <rooK>^ru)l<D;o odgq 

aOO CJl0<O<vI>CT)O(Qn. 

jiAOOa Kiruiltovr/ocDila^cTr) ttogq 
ano 200101 ®] £ 1 ^ 6 - 103^130 tritafl 
<nfl&ijo goa^aJluoi rul ajl <03 cm^. 
to 0(7*5 co^coio, aval'# cn>oor> 1 (u>^o, 

^>( 8 fgqoRA crooc/ilov^ <> 5 )(ro 1 aj 
> 3 nc( 3 aO(croil(i 5 o®s>r> Il(Dot 9 >© 
oocQ)l«*(n» 2 . (aracmiancoTO'li'nJ 
<r>i3ac<mjoa>o aj) 5 > o i/«jjo<r\5a> 
moeoflojarty coonS jv,oiro^Q(mo 
oipoecssi a^oftfama) aoooo 

aj;( 0 > 1 n: <£feLC aJ£B>lSOO)26rBOCQ)l 

0 ^(TT >2 00)00 aJ 6 mj) 1 ft oXDaOO] 
aJ0(0)}<fl>(0>;GrB0CQi1. aJ«3»lfll0aj<l 

osoDlcnT <e>s)<ft 93 ®oro 1 &^m) 

<reoqaf)OTj) 1 ai i.<*l*fi 6 )^ieJjo 

a® 6)0 OWa&TJ<O^ 0 OCBfl:)J<TT){. 00 OClO(.( 0 ) < 00 ) 1 6 >a} (TK»1<fr(a61TX©«eO>l0<Q> 
•9®ia1aj ofloo (srsTuiTuccnoctplo^aT) croogaOo ToaoaioavLiicruciico 
fflnslaS cTOwlaiBOonfl oieffi.^OTola^cm^. 

cr>Of«j6rr>a3 au 1 <n> 1 e«(od ejo 6 oio§o 1 (o>;s)s (Rlr8ffl06injajai(5arc)(n£re</d 
crvsrmjojo^Tt) iftoeiao? ooloocoS <303 Gj>> 06 r»i.soo^S(d (aMOJ joct)<©> cj os 
©Krilrns^©©^ cr»l(mla^TO offn§ \ajc/5co’20im3c»4 6)oj§1<tx>f3'ao<r3 ®>1o ( i20 
@ 0 )OloICTO) A4n^6TT)a3 (TOGgnDG'OI 0 ) 0 § CaJOGlaJj : l (TOO»,o3 o,J)(IO)l 
OVOWT) CJIC) 2 KDb 3 B 03 6 > 0 jgl<d))« 3 'Q';tn> 05 l’' G<tbCX>Tl 3 (.SJAS <4 TJObJOtOl} : 'fnjU 
<unxo> ©"o CTUQGJonolar^ cnjlaaLsl 6 >D (croaffllo)!) sruouilcw^oom) cioiomil 
coenjfiiAoerHo.' ao^ajsl mcaJADoaocolca^croj: ‘(iiraTrooco 

CQj^jJOGOiBjo (T'l 6 snoirtw m)1<zffl(.s1co^6rao^5ioa. aoj mooAjtfl ni^ 
rulslrojlajocod 0(0)1.’ «d>i^3<,moq5 WI^^GaoIca) T0'D<BQ,\3aU0(U(00)l(D]o 
Cru^colaiJGcnrirKORolco^j ga o i itv.o to co cal a^ari^ gg'y auoscuo. 

1961 «26rt 13 rr) saffl^coijo atn? aAifrr5a^s)s;o« 

6313 ^ (ID <(*jS^ 0611 l<i((» 3 KDi 0 (V&SCn&o (m-J-OJnJ 01 (^( 010 ) < 6 . 0 ® (© 2 D (SDa^LS 
GKoroKKo^t.aDin'i^o a^i<^aio)leo#(oru>1s)dsiy5T§ ®i_<»J3at).<e»^(«6iixi5 ^na 
GQIOcQi'IIOTVio ©OJSlCTOlO)}. 
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pejloej a<*oosrnoo1 sv‘j'w>Tir»ajfl 

(rftoialcoxnxnfl. 



aHaoiL<ua\. 1 nu 2 j( 3 i> fJtflaoxS&Sxd <j$a£ (n2iJcojaa)>S .oxTOjnil 

SlaJ fl: Ci® 00)06115 UCUjO. ail. a® 00 . •flilCOO< 3 a), 0 . Cn 5 (.iU>n< 3 (COl/>ajl AlfOXlO 

©oc/ynral oiojiIaj m)o(Booirr)A<^ am drjl^j 
caracsgnOo. 



oilarc>a3 <t>oo<j>hu .ail®oof?*G,<3 iwo-eoS ■scdookoIogi railaoorfA® .coo® 
OT0>1ci06n) Mcrilaj©). (gidog^o o®;^oola3 AJtyoe}9<n>o ^lyScw&taK) 
<66ft<a)Gu*c&to ©snjoos)enj®>toej (.(noogf s>dod 1 <s 6 w» c^egsloa oqowa 
COOCT l5tCO)aI0l(/olfiJO)O (*<1)^1. !923-(04 oJ)o.tT)il.5TilLaj)!Tl) 6TljVojr3o CCDSl. 
1927-COl (BIDCtyjOo G6TIJCX>5)<OJ a\><3<U«9>GJ30D0£JOfl(3J flflcrf fro(jO)’lc<80:/> 
ailAlccrvcon^B (Obstetrics and Gynecology) MD cnilojoo mxniMl^. 
gQ0(mc5)js<a<TT) QojdU »a<r)OTnlo>Dcol jno^sreiaeite® OTlcalaj;. TilarBjco'OCT) 

<\JOtt)0 caidCqnOCiJRrjlrrt a®6>0 
■TO 00001 . 0 ,( 21 ) 0 ) 1 . C 0 <nj(.O> 
t,AlCQ»<Bol/>®Orc) 

Mjcsfto ca>56fmt^ aJdOaJ 
ai)6)(ysatojo 0056)0 
(.aJC/NOB iSlrfllCOJOOCD aJOl 
aJOIOivJSOCDJo PJOC^oO 

enroll a5 <rooi(rofflfflj6n?o 
col. 1931-COl rarac:^af)0 
^o^gemlioScnlcrD^o FRCS 
enilo^Oo d>,(ocmoaoa)ol. 
gDan^mlcsS (iDlcTilfiinjcFimlitri 

<3>l6>cn<wj>2S<8<nf croainoo 

e6Qjoo06mco)l5)ej 6>«.o«. 
cm;<£j «or>i5 aioocrSnJl 


GCTlDoOOUOflOGJ ®«.G> 83. OTOOTUriilgoS, m>OjlOi«yfilfflOCQ SVDOOD^rvlIflJ)! 
coo oil. fflrnjoittaKM oe)oe,cnin)locj n^^ajjo aisilcw an^uo^t.ctnldi.gloS 
fflOfl. 4000 <0>lS<O6)<0»C/l. 15C0 ^l^OOil^OflllDOl^. 650 ,T)il®^0a)<T31C?1 
oJ 1 i 3 ^qi 3 oid 1 < 0 >l< 3 . roi))a);a)l<o» 6 > 3 )a» 3 iC/oc<r 3 c®W) 3 crxM, a^rfli^CTteei ^qoi^o 
nJ9f66>j oaicm cruDOfucT)6«i32il©eJoar))6rr)coy. 175 aic2ns3ocoro) caecum 
aJol^cmai^6rB ora. 003. a-,r>o<rj<Jl$ejl<r>. d>ai<D a co eo ul .n.lcorc ot 3 a o <q>1 
6nicru>S)r>j5 mJflnymyilrtOfflorDi (oaajrfljomcsrajlrrS acr»CTD<o5 avzaocoo 
ccnslt© Gr)06riKd| a<e>o<\d a)2#06n3l6XTj} caijSce«>^Ta)lrG3 soilos aauajen 

l2CP^<^<06)}«*(Q>j6rfcO;Ofl. 

o<u>o. vuleooodJocS mo-ad .uioojf' s)ffl(U)1^6>!n8 cfc&oagsaicoS aVxoooai<«ool 
CTH^C^" OOCf)CO(3<(3OO0«l Cl fl.2 000013)1 (20 OnOOfimOOl 6)L«JOaQOUOOCOn 
CaJCSCTD], 1941-OS (TOQ'JnOo 0KTJCQ3«1 01)01)1 CO) 6)7l©flflkrilfll GaOO(Ttf<vfl$ 

eileijo L<iJTx&oD)l<t6) 6 ctbCQ)2bra)on. jfiatflcrtyujoca) (Wdagonaroilcfi oomago 
o\>j<o*o®^uJOco'slcrv)^ o^sreoofleojem^. o ®1 (a- u> ml cfh aj^ octu cl gjoo cn 
ag)gj 3 aiooo> 2 ° crv-oocspljxjcaj caHxyooooflffljan} cotxbqoOj. asoiootfcnj 
coflsiei tfeimoe in olgjl o i iaa o)«m$ ^ImlaolaS irocg^oo *©omjo 14- 16 

<ZOTOl<OS>Jld GE30ell6)aH5?2aOCQn(7)2Cm2. ^OOSaJOiffliSQOJOOOCWOQ.eO ^0^5l 
c 05 )joo«f 6 )laca 6 )) 6 n 5 )«Tl caouijano yocn)(.co)c< 9 >l®> (DSCOT&lajfloiOTXDl. 



KjvdayJdKTiX (TOsxowW^sV'py 


ojritmcjjtxo jid«a^oj. 
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<TO(W><B<WMfl<ni L'vJi«<Tu®>m3ai> (Tomato ne§oo (.-vieo^oDnjo^sroOTsaS 
msorolctinrojfmj. ttb^osojI (miaoo c/B(T\5i<n> icftlm (nflml® <01(38 
njd»i3oro)oa5 cok^dojcqi caoorfbS(0O)j01o3 soogocoftojani aaxo. rftlooo 
r5<«ixd. ‘aexrilftiali amnetoJcriF nqpn 6n>ruo>t»^mit\<fi Krocgoixj oens^ 
o>oo uacrui I (OT(.>o» 1 a 2 <o>oi (3r^ru1r^cO/o1^6);t0><n»^6TT33(Q)l. oaio<o»aro> ngjgai^o 
•d^sjavsS ‘s^aemoijjpg^V </a<rtf w (3>(.<a1cD) (riVSoiArtlaj rrudwoS Afljrm 
OUnDjCBOl (30G(}ar)(!ni3l(T'36TY). 

•930 <0>«>k», ®<TO)^<Q>j6>S ajejSOC/NTOJ^inlfTOjo OJ^Oiltfb <2332)1 olG«ipd§^ 
G)iJCgo^J§ C/xSa^j\.(3o GNDJ .nJG<^Og1 0,320 X2.l0^<Tr)^. aJ£J(U1u) ajl<G,1®rU0afl 
aSl^gjo ofloc^u><3 (rittagofloyenfij^o (ronworrojo ^oeiLrU3aom^«>(o^ 
ffBOCQlg). (filoSCOalOl'iOOOiOTnlCP (0>1c9>4Jlo (01(00)00(0 6)0] (TO0lxl3)o 
(TO«»paiirai0OCQ(tffl2(n>l. a)«B6>JMj)0 atotBuoairiioaisp <iiMloo)jai)^j rjol 
nODoo (olda^cttlowoai ooud. nrilaoo&«>co««>>3u3 oao^mocol 
6moco1(s^(m1§|. aRO^^no oxJalanl^.g^o (cra^ooroKuo^soco) a\S i <o>'l«,&>g 
011^(^7)001)1 Aiolcoviuilaj ai<3«rroglAO (Cervix) rmoiBOil^ijan aopemaS 

<ro^a(Dl 0 -l<eai 6 n) 0 O) 1 cT) oil®(D<Q)®3«0©1. <nd8ci)O06mo<tjro)ai3)2Sd(n5. 

oxismo^lau^s (aiatni.oapcujeoTJD (noo^a^o corko) ajejo>3<oiz)tf>2)3<o> 
affij a-ijja1aj^aj<nifjOiO(Q)1 O3ojdbca>;o 6iajqjftrrn<itf fljroafjr^toirilsxijJ avail 
ocrawiiL<«(io(o^ oiloaxoaoml. §d-o Aiororaos^? (rooiavomoirrilroS, 
n^goajooco)]o (TOeistoTojan aioi taioSmflnmlrfi caiailoiloitoauj] obosaOo 
rjj(0'1o(O3raj (roinj(.0).<e.lo:oaj1o3l (nl^'joolaji. rn!(i.o)1c®3LOaJl<9>1(on:o 

OaCr<TTOl OOUOcCbSd rflil0O3r5d>S><d.061Jo (SOOCTITJOlO^o aJl©(.aJO>1r«UO 
ojal^oooTlsccDOcOoln arrnosilaool g>r> aj^wi1cq> <«<TT)|/s>(.<©,l<n>oa‘l«3>l. 

»55-ej06irt oano.TailiJOOtfaod omirtoJldooa ocuxSo^sS oorycorfliad 
(Cervical Cerclage Operation) atfjanolaDOa^m) g)"j uo<njip>»<e>1 , u>3 
ailcclo<o«os)io1a3 ar^o^aocnil aikrto’l^olajflj). rcreo-T^ajrcxsS fixm^aioo 
«ft>3ei<3raflo($ fflai^oAnlffco rarymlKlrviloj no } (orn^nHAlawonculaiiornfl 
(rod) o);s0;aT>i. 3j(8smei0OCQ' (rx3sa>ofll<&od OB0la»OcOS)l6>os2«e6)j(TD0ila) 
mrjJlacroouacKD) g>u<e»(0bTT)b3Bud (SRtt^aoo ai^afl^<e>0l<9®2<9>Oi;aTsoo1. 
rfljIaosodtfvS OT^ailrfljajolaj yBav.ca^laiJoajlculajAOTS niloicosioeiarai 
ojlei ajoI-^ A oon&rnui <Rl(3eg<®1«aos>*js;>e><n>}6rBocnn. ^©.Ici^o 

rarca<3 arv) mWaoaol^ 5msl(ninon)aorh5ca)iAlo>3o1iai1 EQm)jo svr>] *03(^^ 

oAnio'cai) <0>02(o>eajS;<rr>2. 

acu)o<&S(3 -ailooooaicirS ^(croxii <x> (n>.<a> ooil <n>o ®1 oil nco am; ol aj 

i95t-(^ nioolmilPijo i35fi-(33 crn-^jli/SmilPijo L-»l(53rt»«rT)63no3 (T)S(OT)2«0. 

(Q)J6IE0CQJl gDR£Jl©l(S5 00} Go-OOglOI^CUi (DSl (DU aJ;(Cra>Cl3 UDCTOl®) 
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^loxffi^o Oiled) (Oi 
(0)3 (QIC 0)0 0S. TO(3)1(tf 
<\#6io LaJoocniKol eisl 
d»jcOj<xpj5rs3cn)l. <o>ooi 
tn^ojlr^ <9.7)1^ C/MTOiOT) 

(.<0,1(Q)DOHa;l a^gjDOllO) 

O)(8s^jl(.0 L rL|,JI &m 101 
«du 3««.)^ a; 22 
ao(.(ra>1 <a> »J1 eaHTmio oil col 
•angjrrrt ( 300 ( 3 ^ 1)0 oilm 
a:<iJ 2 daio oji<eo)03rf€)l 

rrvo^o aJO^ 6TO gl Gi3crn 
^rtimiOT^a) ynmjctwc©*! 

32001(3)1 (aJ(J<0>3fBfl) 
t oJG2)3(li;ce., offlb)'0)^Oo 
CTO OaO aJO^ OTD §1 GJOtni 
iTTOOT *yO0|.a»0 *30136X73 
OJ0l<ft 0)2S6BRl(O) <9.30^ 
wwod igroG ^ni)o (aoao 
2 il| Oj1(TO3lrfh(Blajl§^(rrei. 

Aj0(T)ira3(/XWni1id)1(3n)30l(3)1c6>0!B c0>6|^SjJ (tTOo(/:1<3>0l<e>):(TT) (a>fti0) 
03CQ)l0;<TT)l^| (3RC^oO(Oro)lG(^«f5. oJ0)l3J2(3l'O)1<®>®2 GaJO^O 6)aJ^(TT 030 
ool eiO(0>6KIT> JJ OH)1(0lc(X(O0 tJ 0 (D>1q) CO(rX(.(0)C<Oil (Q>3 ol 13)1 Or^ajl-QldbOlulOCX^ 
rroaQADC'OTO' otajol^laj^o. raracgAOo : w>^ offloonTwccnoArlor^ 

TBllraS gD.AlAOOo Aj)<P20)J^(tO26rR3(O)l. “a/^®A)flo)OT InJXftS 
2>iU)l<&c£os wl&av®) ai&Qfo'H rdte/avml&ceajenijowat) nJO<m>§, u<pn 
caaVitwiifrlwjvJcolt&igfrftf nieian^o ai§ao s)^>> ajmc&o avloj td)^ tfix&J 
Sf&oaBjvyor &o&o<3,octi6mQO'al ^acco<c'^nlcJI%nn gyv oMlAcd 
s>2>*ji>*j9jr3v>} (rrx&ltO'HW *itei srn%ua<w6m<3 rxjyrilctei tOqjSjCtffl) 

snslaiarj. ' 

1951 <S^6I6)GJ a30\)OTJ)1(i3 1 _qC 6B)J 6>TV)06>S)(rVg1 OOnC S)5)</)(D(8»)6>32»1 

co^os (TMlfl»oi(S «iCT)ilcfl (Tn^c'^nAM70B)osrn^enj(m)loj oaoo. -vnlsoo 

(5<0O(4 0)5VT3 no^ O3(T):(.(3)(<ftl(Q)0ffl1O)l(IP2S)S aJGJaJl((0) OlSoJD(3| loJO^lXO 
rylc»2c*322en3ocol. </)i8e(n32pd6S aj^g^ 0 ^anrtlapoajsicro 

mjeitex^ o^ot) <msa3ti^<m no^ e>d>,§ls^cw oloilcooirn ^ctjiI® 

aro®f}r»no dj,ocrDlajlojoT)(o5. AJlrcScMDOKOTJ) co(nSL«>L***1<o>iP«e0 



rtik-oxi&t xtfii fi'v'Oa^y ertuiail&'C 
#c>irt>; 
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a 9Horti<t,<i /vfrall .foi 

</> 'rJimco/hi’j giw^»oi»7>iOTv^ 


^©fm /.nodtoro 

6><6>06reja!8 0)]^ 0(0)1 MO 

oflgj o4)fn>ogr»r>o d»>t)6ns(Oioil 
'TO(0>1 (T)^ oJrfhlSo 0)^5 <Q>lco3 

<I)lff>TT>SJ<0O^<IT) ®XW)^U»>2^o 
(Fascia lata) ailmn3T>joi^o 
«0>:§1 GaJGJKTO)} 6re3 aojan 
LaJ(J'£»i<ibB)(Oo <I);(03 flnog 
aOD SffKcSn^OeKTOI OOrOl<3J>.ca>l 
q»CQ).OQ goJ<lCQ>0</)la^. gl'D 

<n<nj'(.m(.Al ai>caoirn </>c8e 
a/lcoo (0)S Dijtntffnlmnw 
rafiaod(!cd6x& wa)Xi(0>c<a>1<w 
ag)ima<»»col(o6 rJto&ceoaejOB# 
ojlaj^oOTJcaocolom^acmo?. 


aulcoo&osxi mica Giajl 6 i®ai )1 

<twioa awdomei^SleKml raaccnefco (o-ioDcru,<><niir3 (.«oaulrio1c6,col<e6)}<d) 
co^iiTsocoD. i9co-(c3 m»rro>Q (rca^saisroag anc)CDO<t>2iOc©s>l onogatfb coailiy 
(.axnofflcerrt Contributions to Obstetrics and Gynecology. ©c>at/><ru. <$#ol 
o5a\5 nflxmlo^a oxgpoo^jlca Progress in Gynecology njym i^ion-ruon 
COMIUMJIWTOOg IV, V OIDg^OBgleJOtail </)(8S(T)QBl(I>20S (3OaJOpr»J(0)(0) 
cfeod r» 0 cm nj 1 raicBifiK 0 iD)<W))}olsj rarooqftDo oQtf^GrfVol^finS ( wej./c). raraio)^ 
a^iooci A New Approach to the Understanding of the Anatomy and 
Treatment of Uterine Prolapse -»0<m froa^arxrawloc^ (.rjcniavu> Marcus 
Marcus © 0 $ Advances in Obstetrics and Gynecology (1967) r^m 
LaJiiornJ( 0 ) (.</>mo<5rolio3 a>06rr)Do Mmmml<ni,a3)CTT)<3ro)lro} cn)aOD(D>«e> 20 <rD 
oila>iao»V(^ (/x0sawgla»j aiporoxxol ara^ ajsl (Vaginal hood) °eiSlaJl 
oVoiIoctvOo^oI^q owcsQano (.-umimoornlioS (.aj^lnjonl 


<flS>j(TO}ST6. 


1971 aortal 7 a) cru)0c£bS(8 riilooo&floa (KtijaoomKQilfifl ajgj mlra^co 
<t>o® 1. ocu)j<ft5(0 railcooiSaoo^os oooxKfi ®m>ide»>>oj<0«<o3 <e>oaJaui3 
CTuocoljjotrn aocroossraroffl?. jot) av>j«aio, ocuxwfcsfl rajlor>!>(3i0S)o^5 
fvJjiflWOOM oamo*o<3 ,*jloood<e©€>o aoo3(two 1(T)^ -o.o^cmaoacaa^oaj^rro 
©oojorj^.ft.sia.eo^olgj njolaojanrontf aj-vKol^jlajj. 

GW36TTJ GoOOalAlOSaTi m5<fo}$ 610 c\6 aJ6$jl<rb ©aOO&TO) a0)OT> (TUOOftJ 

itxoio)1(o3 oifri! -rvoducmj&o eaojocj^aag mxosnnuflajiflg fiX>cr>ioctfka3 
chooicrvolcri j>,o<ormffloj) ) jfm^ mj)m> rai^aoml surnglcoflceo 
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6wj§ nnoioq^peroliitf. (ojsdotf (nraegaoo aipemconei^QQ ©oojooti 
o1m><3y 6>croc§olQj;o (aoo^> s>ac§j<3 *G'T>csrBcfl*ia) (raojr&iciDLnJOJto) 

а) 68i3uJ (0)2S®^a>co)^6rftocQil. 

<ojojDai3co» aamorvod r&rt2O0i3<dOi3 <JlTOorjH6Mi^ e1wn(nifflr.io<Bmio^o 
r,no8^S®^m)J6TRDTll§J r^)©,1e|jO <U)Qf§ lo KRCrtfOOWD) ^1(0)001100) 
afioo OT>>a(sl2jl®;an!. i976-<ai accnoa-od rflflcooftsooio OTaarjarxcrcilocfl 
Oiafiall au^oj'in^o 3aJ<3of5 gcuo. cul.ng|<iJ. railuojr)<i»y3 ciaomodlcixoS 
fiQ'DC6rBouad o^)td (TuiiOajmfljroflaS <ojoj(jcn<i3c>»1. -Jl<ooailoc$<a>>o i<tn 
6X$<n>jo (ruj*j<r>J3i322®s cruo^a»Dffl5«Aoomccoloj(rD^ (.''JOvanjiB) mirwooio. 
gn-n mino. imo (roonraCTnaoro) m5 L (0)1^.!^<f«) cni3r?0'ff>cO(fi.c<TS<TO<5 stuocd 
Comoro (^)(nx)lcQ>oo)23S Ti)0)«(T)jfO®lGoaoa:cnce.o3 a>isxm 

б) 6)ajom5 6TUOU)iicOj);gg) >.oJ®)1g oo cu txoro ol cnoaiaMemoj^o 
^ojIos cns^cro^oTK. 

mg®® aroj aila,1(m:oall()(^aimox»lo^(rn2 ©L-.iDnO. oil n^aS. 

nn1coo(l<a)i5. aisafli sd-d ®>T®flOj<feo5^1saJleJio m)G(ir»f>o arjoago 
aHeio<y§ c^TUciuiwoaio aejoja)63iJ2;o ^ajmilriy1co>rolc«»^»9>'u»{6rgocQ;l. 
oi(8eaolLO«)iwJ>«ooiol^ ojoWooS trjlo®otnlc>si6)ry§ ^D<ra>lGJ0<c3 <a>o 
< 0>aZ)^l3llQCI 6!®otOaC<o1 ®ra<B<Ja£>5 'vOOffllpfl 

^omla? (TOGODomilfsiot^naS sidm* fonoi^ ruro-vil jj di) 6V.ni0on. (Ailaoo 
ftflOOOCTtf. 0lai0«c. nMlGOC(i\eoniOS aafKOOKlCO COmX1>b3l3U3 <0>im<06)l 

aei5^aro»^6)ai06r^ w; i-cod (3Toajan«JTonir5 aiTraoils^ajend <njar>;ffl«T>1 
cn<^d).jiO,cQ);Grr30'Qil. 
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-tjGO'tojv .tiu&atcitnftjo j tx>&,aiia1>>30T>;'xsjiin amfy a'mjj 

x>aai *!*!>,, imoj av*?ja*a*>asA rooto )<<»i* *1 loAlajs^i 

<Bi>i>lr*tl<h”er>&$n§o<m r&y* go i<wx> v* 


1990 wnD(.6nj'oico1 ajoDlitf 
' 0 >a 1 £rr>o glooi ■B'lojojlo 
qJSjnl al^fOjWBS, AOGOJOl 
cn ol col 0 ( 010 )' auol(o>l 
waj^an fft^(oo)ei o^cro 
6><0. Oaj$ nJ § 6Tt> (Owl eiO CqI 
0jimj «<®^o(/jl 


a>)5)S sammo. onacsgrj/) 
(0(0)1b‘a} tJ1(0)oojq(qi sl.'orcq^ 
o>»o<3 «aimj23o 

(TO OratU^O *J.G. 

(1)0(010)01)). (.ooloooia, 
10)10) aJlQg{Oj93) oj)<TI)1 rJ§ 
srosaiiglejowo cooituo^ 
(D) <Gq(/3 011 0^0 Q)0(TOo 

oJ) (5 0)0)1 roio ,&o1 -a ti>. 

MOJtt (fCrO-aiO.Gld»J6)5 Q(D 
c$1<o8 aj)a«j)eio<£snjou)oi)o 
(roots 4 mil <u> i.nj o>1 bin jxj 
invt>)o a(D}<^i)a)5e(T)<»f)Oj)o 
6)ryo (TOOlOJ'lcmOSjaS 
iao(OajobiO)a«>it)o 2ry§lai 
2<3OTO>0a5 (HID S()aO 10)0)1 I>H)J 



<iyou)^o.-*)>o.<8<a5 ^iIgtooj. ioi7-o3 aa»->ii0(/)1 a^Vaooolulocj .oimimvTSTol 
c^ocgpiloS enil.^m^.rrol aa>rilnT>i.s1 aiV)iO(57ndlCQ)OCOI. ajoeo&^ejorc) 
LW> 1 ffloaa»^ 6 TD 0 lf^i 0 (^ q^aurijj' G<\n3(zltiiJai>1coj(Tr>j onoajaoo. <000 

<9>},rfli6Ti>2lrtUir>l6>& (TocnpcnjlaiQ^Qoalrtfl crtliro^ ajolaj a>o<3a1<i>,2je^ 

oraja «laj 1 (o>o<uav>ocr)ooi ©0 'treoQo.oooro) aoiou) 1 (rilajl© 2 or>j. («im>1 
<u)<r3(n>1 OAoagwIoQj <0)6>r$ Araujo.* (^(flsnfl.aoD. nJl. 

a)O0oiTO«m(TO(§'ii ^j)(m1ai0O (sracqaOo njftOD’o oodolaJl&jnDj. wifl. 
a5)(rt.a\)l aJOCDo ->J2(2(0-0)1CQ)0«d6)lCQ)C3)1CT)2«UOrflJO ii OJ Ol3<&lo (TROgaPo 
<ojo<o^a£cmalakiT>1<oS LainjdflnfDl^;. rojs for# c^JdvIaixracnil a^oagralooi 
raaijo)^ ail so carorolifS coooiwnAoil.3^o3o)dl'Oora:1. oormcmoSOrtrafl) 
<?rafla3 (6)<6iffl1i9b)(^ (njlooKToldT)] (DS(TO)1(Q) QUACis^ LoJOJ«omm6ai 

c/Jtdffl raocfyiOOTDlcrt ffliGomi cnxiaidbiijQcooej ( 0 6m\ <\ip<nj<e>3ct>bBis</d 
ouazioa)1«^)}fe><D)j®Boiail - avid ailei^o 6)Oiq^34t)i6a8 ^o<mo,ooai;o 
,o.o3<ro6n5 oj’ocro^oaaijo. 

1927 -(oi gno^smkoi scro( 0 )ajocno sms^CTDOTlauas# a.ilcoooDl (Todais>eJo 
uootJic^os aTJO^iogi^rajliylcrt ouoca*>(i3l (rox8nn<r>ocflfl. <3>;s3<rn onaq^ao 
aooiojqj^d cQjjsrolaTJ^fTxl^lfQjlicS rxjomaoaosla^. oo<3c/)D(o1a oa.alT5i.5l 
<o)^s>s oocoaro) oi^<oo)1a}t.i3 <vj<o>1^nj sv»io*c. (soobOKS^ cooeniaifius)^ 
(FRS> cfc'telPKXblOilT)} (?S0(S(1aDaro)l6>'l5 (i)GOJ-fl)6TT)0 
(SHaJOaD. G00aul(l3llb61l3 (JVo3«bX)BIlOc5 00097*00 
6KT036)6)m)y1iU)jo)S (Jtaa'^^ai'ijoajl cooeio.ol^oo^ 
eo>-CTrao'0)1. anaq-^o gddouoS (rcoaomopolm 
0R«3^oa)ooi^<D>joffi Q i(tfi0)^) gonilosoi^ (StrorQJOjil 
aJ](0©)(^ (2XSQJOl(H)0 LnJ^C^OtDaOiCTO^WgtfcOJ 

olajjo cooinxnxnip^^oxiODS^os ruo^caj^coocoroioo^ol^o <ru^'ja>oa)ao'Q 
cocairaiiir)ir,joi(Jora)a)OTno5 (osanoja.ccp^ir&oojil i929-<oi ooooai<^^ 
cvismlaai^frul^l rTOaq->o0)O)1fO niloj)3jai51 60)1 0]3o (TMOiail 6)LfJOaO. 
fiOD«niladcrotrr>i00O(oro) iruojti(TO)1d>i)oa)o<m)'> oismi^ i/)aoi^i6n)t0>oej 
a €)§(0O)l6'Pi o(j{goi]o mjao6n)1ia)aoa» iciornjsaiaoiilo^crT)^ r^yroaq-ioo 
<UO^fflDCQ)1a^<TT>^ 

PhD enfleqoo amslcoxDlcojai/o^io ai/o-iaiOLOl nfflOTomio aocutoioeio 
0 O(TOCStoCOnaS C(D36O/04 aUca2iXOGWl0)3OI(XO 6).olOrO). (.odl^<n3 ocoxn 
ei 6 0)aa«lKJ> L^axSiCKDla^. 4)3<3yiOiDlo» o>b>ubUc«.0'ao^)^£J1crol^l^> , ^ <S2 *»joj 
ian<o5 (.<u<acr5(3)<r>)<Q)1a;<To; a.niono. l^IcJt'j- (s^drrn o®ai3rri6r»aan 

cmifimlaai^mil^IccD^s CTtarujl.efixaS o«d.ffil(rucs1 ailQ3</)OTJ)l(aJ 6>[.rJO(iO. 

GK0(3e} SniOflffiGOOOSO^OJJO (GrO(OJr>J<tf.OGJO COOOqrtOo L^i^arol^. 
i930-ro3 oaorfl«i.'il 22<ioi s yul<s3 asaaralanoo)!. 
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1934 _i d 3 GBaqoOo 

o oft 3 <i 1 pi % pg 

(a^mwrodoiAOiooaoei 
col(U8 o<diffllTU(.Sl aites 
(/)flJ10>1S>aj} (O)fcl OICD^o 
o 1 <u>n;aocal 

oco>gj. gajtos aoIcoo 
ai i o <r> (wnl ei j ® 5 

(TOtS(}nOo <\J2<OlCD 
ejQsnjo§o1<®>yd (oldtol 
m>' c cO.'O^o oj^foioaa 
oa.o«pm)jf».y3 di^oofil 
< 0 .(Q>!o QaJafflJ)}. 

i.«e.oa»n) alobaj fcjc >2 <noairfti6mG<d>tcT3o gD'Ul6is tnjai(&(f»o)n)aooo« 1 a^ 
Dii6rn1caj9<rol^lca1(53 a<0>a1<aB<o8 »s<!b«(i»jy«l, aD3(S(zav^§1cos>io3 
o«9>ilT\5(.^l <^od 1 ru^lca aileoy>OT((/3 auDOail^im ajjaanejca^o (orocg 
i^wnaflffwaiSlajfmj. ffirtrikxngpo rvijooa araog^no o>©($ miirmo (nom 
^6rn LnjaicJ(TO)<T)5ijraa;o msOT3>l6)c66)DfrBl(0)cm]. i/>ffiajrfli6rno<ui/3j 
638o3d»;>al .'ora«naijio>1cejuia1^(3 rijoaxoi iMM (OTgiau) mkuIiOgxoS g&ogq 
» 1 oc$ 6nj«<D>30d>>o1cTvcs1 (\i>1a : jO<3§2«><n($laei<GS>;22 <svo,-aio(.ril<Q>jos 
©©aureoVoS tdojooI L<uaoaoo)ao<a>1(a}<rr^. (O2ai^(nr>,r,i(iidoim(non)l 
eijgg 'TOOfl-iooroltorfl ©x>©3aj(o^ai2o L aj(s>1snjftixoKO>jD 0G§s)o asyu 
Oil(3\0<3<0lril<fc»6>g gDD (»OO>C(0r01<fetf T®610 OX)QKn31<H)06>iO) 

m^tmo-mxSoi^eioooDej goowyafloiej f^jgcu^o (^jcuo<ooaj§ ©cn)*j)(.ao> 
</i<joinaierr>(5»ft>cf36TO@1rai evrooco'laool. 

O6TB0O GQOO^-iOOIli^llLo CCOrfl3D|j3l(Q>2S>S C0GOJ(&im)C''J'l*3'0O)iT)&3nv/8 
®>3(£^®rysj<tro>l iU»]COOaj1(OdT)laT^ a® (1(0(0) blTilaill (O^OD QOCDaJ (10(3(0)0 
tfmg^o c/ioainajocTTiOrtJjj.ojrotong^o .olgodDOcal. ojoo3§cd>o1©cj aj^srol 
uoitfmilpl ©<&a1(nj|s1 oiteouio igoacwwlfiK^ TOwTaymmilpioron ccwrftotfil 
(U^rj^o 0)2&rei®lcej<£6>;o tJIcidI^ <arila3</oIco>1aQj<e02o (ooacruo ®3 q 1. 
awa^jy^o bkmj} u>GciJnM6mtruaj!8aroxr>o o)js<oj<i3 (bdgijioo (.aafl^jlcojcroj- 
(O^ooixtxiokoj ai3o6gcoio1©ei aj7>'><oai6TO</i)3ej 1 o>o3 nJjffl^^l-^jsrolOTj. 
©ooraoLol (iKoilos ®)l(7>1©aj(3t7i>1. 

i949-o3 ou(o5aol aoi3aicJ>Qj-j(/ojei3 ooiajmS aiooJaueiaoatlojoD cnj<3 
c®oo1m3 ocoraojois <ei*x>nx) a\>j1itB«)1aj oi/ocfiioLOl itroailscKO'ro ©d>>»lcro(5l 
(Uil'vjQ^^oaa^l©^ OT>itnjo»o o®6>^s^oo>^. oroiilos a «2 (oa\>a> 

irrmoiteoaio njo^iO^p^A ©m^oilgl (wxsgno:) rrorao 


col^. aig 6 Ko ajjio^tafllii cnia(tto 6 i<e.Qi>rrl. o^oo^joo i/ 02 «>i<W(a>l<c 3 

rnlrtT?, (/» IO>ft>£(3>l«S gi^8.-.l<rr>6TOg2° 5 <T>CT\>OT0TO©<5 IOc6^o 1.>J rUO'ltd4>2 <T,> 
(mimosa a(mo(rni(06>aio©2 <nooi«*wnviiV^OfiKDio ctuoopjI^oociS (Boag<*o 
otd 1 o >2 < 0 .yl€TCRj> 2 . C£jd£> 6 >:od) 03001302 oIa^j t/>aoir#H6moi 1 o>i.mo(rroio53o 
dJilsaJlSlceo^OT) c<fl»;(BOio>1io3 a>:i 0 )j(iij<fl 6 ><ft(cro) 2 o cnlo 

oioil ailo^o(37ndl<o>o3 (uoagaooioiloc^ u) 1 i!D^(coooco >1 o^)<uio)lc^<fl<TT>j. 
(aoa^ooorailon^ oofS^mlrfogwoafo^froolaj co*?oji4jjrotoJOj(3(araxT>6H3slo(3 
oi 8 dOqj§ 102 fm rueilco> mx>«pio (UYv^o(dimril,ftS 2 ®s &>i$(nri\aa a^atf, 
i.aC003in5, «' 8 <Z)CDl <i®OT»laflS6SBgl(03 CTHOD ^Sfl GoJOg^J GCU)0<«iS003 
(DJGdhog(8»o<02o gc30(x|§1o2rrT>2. igo aeioo PhD oHo^0(37ndl 1 o>og ajolc/el 

oil^jiftt)om 2 o iooc<TTO) 1 oa©o <OGain»ifmi > ^j?ai(ru>e3og2 os t' 0 <T^a»> 1 <o<offrT) 

(OfO)l(tf GCDO)2«J>l3 0)03(e)0<T1JO OlnlOoO.«OOiftlO.Gld® cft«l6TiTO)2. oil(C8 
^jfcKord) oioisgooioroilG)^ c/ol^<B!x8 a2™>i®^o uj'oooijca^ 
oioil m) 2 c ojcooa> to«ojfa^ro(ruo3ru'i>s3022 6>s (TOaouxnooao^db^oTsoiDl. 
nnffal/T>j<6>gjo$a3>jo G<i03<$aa>26rrj&6J l '&s<x:jo om ifn^rmo (Chemistry 
of Vitamins & Hormones) ofloouo©] m^LoUDDCD 

COKTIOO (WOOgnOO (OaJla^. 1965-03 01§CQi(86)fflr^' (o/JIiO 
aJ^dorol'aOJIol'QQOlOOS <KOfdlO{.Ol (UXOjonl <TO(3ai 
AaOtOOP-KOlOPI 61003061(01711 nQOOlpm^ ©L* I3«r0\> 

03(0)1 (ntoizloxoocDJl. 

01 ^ 0)^0-0(0)63020 Q) aJi<M>gJ6>SCa2o Wloilc&giOSClD^O 
ov^2° ©sioinllco^Qo^o-n cnloerooSceo ADoemaiA-or) 

(DOO^aJOD^OlOfiimja 6) |.nJ 3 nQ. 

G03radDiGlCQ);6)S loJa(01i<aL(«)rJ0 
(0i5<OidfA)1^1(O2(TO2. ajo^dnoil^ 
lOOcd, nJ 01 O' (7)0 Oajdura (7*0)1^ 
■46X/S n^O-nlonDj©^ Ol3aDAO(7)1 
cft.oa«dS)iol5j3CQjl©2aT>2 (Pigments) 
rercogarxo'o'lor^ (Ci5U,\c>.3td ruo 
(Do. oJ^'OlO'OS (00 TV) CO) 'D <ol db (OTi 
22»>5 fl QI6(1) Ojl00(3lcd.(0l©6>2 ,rn 
(7rtlT)2o (7 iq2©3(cd 1 (fraagoOo (m$oil 
(TUciWOlaJ .oJLa)l0D<9>'j3 ®(T* (OTD 
<0)^00 oJOCT) 013)15) ei (0100)1(110(0^ *^I 

s^>6TO@orc»1 aoo1(Q)1(ol<a02 lTO 2- 
6) 6 ) ib 01 (td D im 1 ( 0 ) (Bio-synfhesis) 
coiojltxT§ uoaiero1(o3 (U^<9>i^5<TX> 
Qi>1ro;(Ti) (TOOsgofo jgt) Qovxrm 



&>MM3eAjh>9 ngttv DJtnartiAtrq (ct*aj<B>\o i <*am$uoi 
1 nttatiktom a%T» (»)o»ta? 



OH O 



9;Afl;as o-ji<hnit»i>ra aiH-inrt^n.yv^aa 
r\90,/03 a-^\x>.\C. air^aiDiil /!uh\j)a 
3JOHBJ. e>V 3IJ»iMat6>aj1 ffr tl 

a&yroFtleijsnt. gjm olm! QniouarljJ 
mamafletisjtm m; no&i/ynzoenlm. 

i-oo^na^nLo j>? aol- i-o*ecvr> 
oka) rv i^> 
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atonuotxpVfPtMJj <tat<iyrui MltrUl) 
nit«aoiaom<aap\aj oc/uonCT 
a/yaoxil o>iawitfnx» msvojAca) 

1 11WD? OjMOttlgf^fltlS (IttrtirirlgJ 
cnjou&OQftm COAP . 
a/lTW-'rxwj \xra»«rflu , t 3 jini ite/k* 
tmgnilaS 'm<a<m>jOa>nmat g >< rt 
AtmiatzeD&Blej.o 
nyg(S*j a a avt car '<•-)<? Ainanao 
‘Uja ODAP txrf a/h ocMnhA ie> o&ay 
tOJOa'ite L-gk/OfMie aQfii) tTttfJOJ 
iiz&rtiHQOjRXol rrwrtv&g °es 
ma.AWlD «UW31SHP37MTl AOJIT) 

. ODAP . 


crujinJCDOcnaacu cn a ai *ti 6i» .ai oj -3 ora) d 6btj u 8 (T)S(oion<9.fo^5T@oca)1. 
aoIzo&JTOcroofn^gloei ejlajcrtyo-og (Lichens) a\>j6njfru>1aj ®croa>t<w> 
rviocnsroc^^o <s>js<9s>o Ajolaj gnco^^oocBcw agon 6 ni(v 0 ^iaoVlcQ>^o 
©LaJDao. (Jw>rflj3((3l^s) raraajt&o(ra6>^§Bio6rr5. 

00500 oo(«1fQ>cocajraj5mcRJ03.ij<ra6!i3o3 - CSIR, ICMR, ICAR, DAE - 
OlnJOrtO OC®rftlDlfifl(Q> 2©6 ajlGJ©<y§ gnJCa096313</» O^SrS^CDOCOil ao>s 1 co 1 

ra^oD], oflii^o^jomjo, r^motn^o, c»omxo>3. 

aa>iiiGJce.2^Q<Qn tru(TUi6vy§ dIwokdI oJteu5u)rffciaa9l<e>gl(o5 (roaqnOo 
<TOo<0®3<D>1®j<rDj. c«e»i.!T3ai.<rry)1crcsco^i>>S(Q)^o UNESCO o^osco^o 
(earn30^moojaG</)<^<n:iml(a)1iD'1<r^ aadeq^oo avdocoa exoflajonj. 

6)§fTIOJU)1 6Olat)JZlO)lc6>g]0 fTOOICKj(U);<ft^0 ^BG^a06)(CKH aO)Slo)fQ>^0)l. 
1961 -<0l OOOC2>ra3 6KTVX>06)Cn>p1 5>o£iG£)0 .Ul^iCOl OTlaOSOIOS^iaeOaJ^- (iflo 
oicul <tu^ojj>,o)9c/odgio 9,^3 ao.oocmool aai>o*asaop Doidil <®&«(}an6><wr> 
orarwiloj]. ©03)^08 auroxiaoti «<ftOfn3(.corpjl«>r^ <aaa^<eai(no<»ao ©as^a* 
a)Orfli6m(oi cro<Q!Tdcr5 (uraaoc^atojQS .-iiauiaoc^oca^D imstinno crruai 
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a)ffia>ir#Molra©^<O)j6n?0coil. Tetrahedron, Phytochemistry ^j)0T)1 ancm? 
(BOnflilS «SSJ(flomei!*ftfi)Ofi r»®oi)l<s;}:)r>lco)<’v3 rssnirvflnfi rrrtwruTnmfltfjrm} 
(swag^oo. 1963 -coi «ooo)(n)<3«ao3(3 nJOTBejccHoTfl fimnnjoxon ci)o3ce>l 


oi^aafUg. 


<s>o1(r)ocoocr)oj^o <t\>iog>o teicfrOTncuicrarcaos^sa (rra<3Tj6TT)G6njDa)oijooCTTj 

6 >(ftJ3nQ. GCOrfl»L^te>» (rfkOOJUl gTTX(0(TUD3aJW13glo3 o#)(OTO)l aj(tf. 


''0)§poAa) .rtioi^<OTo>(DCTn(5a9^6)ffo^f> orasgnos -vflQai^auijlAo Tn^axi 
(Blajl©i(TT) sianosrrt ctuictoo (AlrAf^atjas (niamaooafassni/S caraoiSa© 
og)gpafluj <TUat)oco63ng^o, cn)aou«Rj)1ce> auar>oai)ias<«>>o, o>:o3<fo3ol 
01631} r»f>j CT\)OOTVaT>31*a)OCOlo^Tr>^. aoIrfiJ^GOOetSDfjJO <a>/ICQOT)^SQ) (JT«ai 
nv>®o m-rt'ico^fS'o oj)Tn<0)1'O3o3 oraeg^o a>j.fnt<njl Oaj&<8a9a5 <1/3 oil 
artioei}o rnlracrvil^^mioOTjirn^ocooi. <roagrifl<TOT>1ff><$ (.«jl<o>uB)rfw^(i 
(oang^ras 60 > 65 > 7 °. 7 & «i)o'ii)ag;te>cga5CD;6TiJcri)1a^ 

rupaio1o<Do1<D) ava®6m1a>(9>j6 oraoi<&<ft5 oraoijaoaoraios^gg uvgoiodo 
orasarao3<oo aoitooro o<o§1nj36rn. roaoid i7rocr}«»oraTO>l©<$ <noi30c® 1 oGooil 
(Tilooia)! -» ijra(To<ft>ora6!ira3;o f%®^0/ys}7TOi}<6>co);6nao(oil. 


6)'Ga3^oa)l^.G«Deila3)l<o3co1-n5 afloal yoilai^auoraioi^ okxjijooj ogoj 
rdjjrr>aj1o^3(J<cic1j>,G)2 nJol^ldio^Qs^o 01801(3^00 ao(cyKT>1r3a(|GOu 
a)ra34».;rfHC0);o o«.ia)5rai c '0«-,OCTBlojmi}. ouraSnolcoilffri ^wci^oo (rurooiloj 
oiGoiraiirocniDDaJcrKwnlrt araoautnjctt Gi06mosolA3!6TBo-QlojTD^ 
e}cm} oi^a^crCifj) ©c^^lsfiroglejocol ffiaflos ooaKTUOGDo 23 ceiex) ogoj 
,- a3<moilo^3^airnd>,j3 .^JOKiotoHD&mglccS ffl^^<o>1a>1o^TT>^. g>o/3 ocaoo 
rajraiooraro^o nloirruoi^o mooij<n)oicmoi1iav> (mn(3u?laj g^iorK/aaniA 
(T)(c3d.on3 (SiMfJoOo cToociDo .ft^HreoPDliil^aD]. 


(ooc^ oiglOTooro) alojiOTo ajoaraosjo^ooisjqojo^joo^iaa oi<o> o<n)(»L<ro> 
(TTrailoSmloraj «msocr>!>oi}o ogjaDcxolo^aD^ «n»cg*0ttrc>1g)<$ 

1965-04 OT6«(}r»l>o <0)6X13 OjlnJ}OJffl3<Q! (COTlOSC^CUrao aiMS&iAl (rxx^lfco, 
aojooeialoej *><e»2fl:rtftSl oneoaxoioilcil <ruo«o run j oajaiS'O)). «1afl(OOQJ 
croocoo aioo roior^ o<a>Qlrv(.s1ai1r33(oarol6s (/63<r3x?ocQ)1 tajoj<3<oia)1cos)3o 
^moxjlo^rn)^ OT6c^or>o d.o^oilfQ'lo^frrx^. r^Gidai tj72-<u3 -vjoaoo^eolia 
<-uia>l<xo <o}STT)l«ai$crvlQl entofeo (araaQa-oorDlm coosioiora^aJlu) tnirail 
aoejoj;o auj1cbo1<06)oa)oar>Kiio) <nicl«»1 auoiwo<o>3Ud6il. ^co'i nrocKiToecaRJi 

aj;<3tmao(Q> <tvociu<3io1j)^cO>(S^cq>1o^(6io)1^j. croojfdiCTncajoxdwoxr) 
fftaui ffl^ar)o§pA36n3^Q<viOAoaa coooraiooj olau^aj^oo^o o»Bj(TOCO)1 
ojcrolg) raacQ-^irarailrrt. 1975 sxn>.i(mo6nirt ?7 n^ 01^ ffloixxnoaj ecow 
(U2t(0>Cl3 8)ar><fEJ3<e>OJO<T\>0 5)Oel5TOR>2. 
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aaOcO»rruav^(/03<r>j(.<wQ l j'US'OT5>1cDJ g>03J^<Q>;6>s oudcqj gcDxiorofl-yisI 
0(0} m r>0'«0 TO i.<T) ,00 Q (T)0 coil OLrtBnf). rtlGSttOOXlfl (7)CoOC(OKOl. 1904 
maio6UJd 9 cn eacBnJjtDtaJS Simlaji- xHklio( 0 (D<t 3 ogyro aio<eol(rt <TO6mjj 
a^Qja ?SB (.njoilis o(j}ciT>j<>H>:<kHOo. gjixi cajolrr) (noc^afv <ro<3ai croocn^ 
cnooirDori o)3acro1co»o6>OT o)6Km aj^uxanaocol. ar3<23,-Lfi<ora>lG)c$ iJIanoai 
gk»$ mxjaoratrro ravro < oi 1 (ojrmj; r.^^01^0 mgj aila^offi^onuo 

ct>< 3 &ao<i 8 rai^i rtilfflXMi <6>olo)o<Dicxno 6)aXO<3>2- iJSKnoaxra SKaoJiiDlejoerri 
m5e0^2o6 oilapspauo <u'd 


13-DJ OKB 
C^kcS <TTO®Q^Oo 6>2).gl<G6>5 
gdiwm'tS -»i(a1<efli rjoauo 
<B>1 3;(d6nJPJ2)DCQ> «J>0$al 
(ftdafl ajtjo (roognOOTriktf 
6>6Xl»3^ail3^0S^O.TO <OTJ>1 <OJ 
GnIO AOni ,0,'pl CTOWl |j. 

niorfw anc^-vOo oooav5(.ai> 

rtlOCDa '3>l(ft6>ST!I3>S}arc^. 

tTOGiaOcnjoo ccpjcrolaru 
raoiomorml 

fsjtm 

Urfboogwlioa a»(ii|ft.oo 
BSc OX3>5 <2al<d<Tl^ <1929). 

£>af6>sajajj niloarutffrixiJ 
rroaa,o| ruxu)W*n8 

(sracffi^l dtfcti al-aienol 

(orou>^uoj«>o8 acino 
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(/oiolsiQ) ngjoo rruioculmla^. ^oktoot <rx<n>^</30croi.OT©cimcr)^o jDiro^n8 
6>snjo§3<TT»l^fK54 ocruDflaav^lcD^s 

(uxu3s6niJ. 04)^001^0 6njan}<aocnlas>i<m, aDrrooari <e>ac9«oood^<!iK»la>j 
(Snjsj’ea^ <3raai,\9nJ«d»mjai51<ojan' raoGrjnDo. tzc*nu>j«fto<» «j>wb gs>n3 
looofl 3l<d<^ejcr>3gocQ>1 G<ms1ocOfflO(iml®;aT> «tf<*jjexn d>,6>Graraw>1®<3>2 
o ijjoci <craaq<^0'OT3>1cn Trea^erno^. anoaqr^o a\*r\^<njo*j<role>zi<o' 
<0,06 (?c«6iiol^oomja2 oKn^ooif>«bmcoK)(.oi(&-s1cc3 cq>]Ojotd<oi aatoau 
©1©® <fl>iS)S«9S2§l; Q.joqg' CfZDtfcnDogw'lcD^s (Bras1auocjaKTiK2e>:oi 
banglcoi jolrai^oj nimlooleinio oxo&ftl 

6i©l<fl©B3 cuxu>»t8 ^nOi/oiri\a<t»o4 g2irj<e>o<&D r»msH*3^ : “G^rmnt 
man aaj niksiorilocr) avowtnulajlsa-ymwo njjiaxtf mgj a/tepsj-rruo 
a>(<y3a>li&)i > l6nio)0(03 asmt}nn(&a>l6>a)} aloJlmewaijo njjrSmaldK&ttt) 
6J^jfy>0. nflixfl oJ}l<U>ad Q:1a£<J*l3<B>l rxJGtOai njf)6>aj} Si loHoi PhOS!^ o 

aia<roo^6>^boir8^jouboai c^x>rJv>'rxxa> avj aol&£ stTKxa&Jcij > <ny«*&? 
Aaocnoaismo nfimoGsmocfi amnOo . ' 


a^rujaio® ounncroidl ruoa»«e>3(o^63Tjgl<o3 ZtejoHaj 
<&s>a>oca>1a>j cm^. aucul' «on$ c®I<ai^ coirotnlaS 
(TO3(]nr>o MSc (1 927) cq^d DSc (19311 ®jo ni^Aanril 
®O<0Ol (m56TOllC®0<Tl)Coia2-e)S109 (OUai^nll 
m)(T\)i63BO(Ji CflOflCaOOglSl. (3®fTW$fl)l, ofl)0l.6nfl(KD0 
gefl na|OT)lTiaDl;oi cGioisfjaoj avail ouorfti t»)o)ai 
nc/ai^o QmSla»1^aT>;. njoroo r»jj(3(oroncQoao1fQ) 

G!S6 <* lo 'BOOQr.Oo 3H6>r^ (/l^jail'O ‘t/lJOJflAflflSTT)’ 
ava8rf»>90(T>(nTmi. CO^oUfiM^ SOT3)Oo a3.r>J<e>002>0®l 
ffljdDj. ~6i3)3<tf wlTh&a'j^n Qtkjctifcjififi, ml oihxtf 
oilnstj azjSattjnl e>aj<g/i<y>” ffi'O avaroi^o 
col-ai^aJ <ooc^ ^acoxsato osj ®aJ<S(3ro crvja^l^. 
njl®3^ooiOTRj) ^ailos6yogjooi9®1fflj<rnory3<>^. 

(^(.cocofleioaiffs, oi)o<0S)33lejoojo§, (u>aj3oOi®l 

eiOOJ6)§, (0>oc^ ai^co^aifex^ aijw^ioiayos oi^ifltmacxxil <r>1(o1 njjeKiaioocR 

1 

N31-(0S (SJ^ICOO «a>3GSFOll38 G<>l(4an QfifflOKO)©<TO (TOG^ixOo OROllOS 

avTVi.3i6nioHe^T0)jn) (Plan! ernbrvologyJiiJcniODilcnaol aco^ t&atroo 

aUDJnilo^. aJH>1c2fll5)0O® Oil SOI 5313 (rUQCOO»C06><ijS^Or3>l6>JK>J6rB 

Gjraogaoo ooiTys^oa^a^o^o oaaaLai.oasoo^ 0 aW6 ®^- ^§3^ 
avAicS ailo^De^afruo a^ei’o om<il®l5l§p(3rc) raraoq.vnariT»l5>(^ njd^frfl 
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imo<nAaftvinJ(lu)/n} i/jrtf/acmQ&X# «itz «ej§aBgt3<0]&i i^sn 
ixU&nvtOI&t) (dAetMti j£V e0M.AOiVXM%<agial Axn><i mof rCod>wle>leiy). 


(.0003)1 COO<TOl<0>1'Q(2l3<Q>1 0©O^ru>2«O»:/8 (T)1 <30)1 a^ TX04 ,0.1 ! 

MM2 «U2n^n)(OTO)lon3 (SO;mi>angl(38 6f)JlgJ0CDCO4TT)o T>5<99]<T0(0> nj{6K3) 
»He^o stfalcoDo, .aostfo 0613302 MaiSlqtftoiaflfrf) oj>6)OuoSl ^<cni\&oi 
amjogoocrrcrn (o^Jxxflcooo. oijfiflor^ ^n>>aoKi1 l o,g3</:-ioTOiO’a raocmxo 
ooro) (Ovary) ©am) mao-ol^oiopeiTJ g)T> ( A Ji**>»l'a> cdsjojotxo*. 
Caj.«a.l33)co2os nueiacMT) i«j6mo (roinoio i<j>c<.6njlofoo gQi) ^j)o(.6nH 

«KCK>, ((XteOllfl CTU(TU\o, aJ^aJOSjajgg 26p2la3 OflTtf 8cMiaDai2o <3<MrOt 

co>ooJC63og2 J aJ.dJsnxrv cru^ w (a>1 aig^cnty ag)0(.6Titeao 

oJirSnT>Q}ayciQi1ai>Qa mxn^aocajlrssolf^cn) i/U^lco gjosoo (D(m^ 
wcxoiltoflp^c Oj^a^cruaiiTOOT). axsarxfiwfl mytoynoon ctU'xJ2«^(vj1 mxro^ 
CT\5nJl<ail<ru;<&9li!3!J, SD'T) LnJLcftltQ) fl\!2a.adfflnJO(DOTJ)lmj Ofl(SU)(D57)0<AS)1. 
(.S^oTDQilS^IOjaiiJORO «IO!3l(TUflOa»ttOi»5)l (DSQJOVUq gDCD aJOCnG3t3@l(®J 
oi^^ocroofracd (^cDaoiaoceol araor^MX* (3 toqi6kq> ok3j)1<3> 

1936-3/ AOeiiOT* OCxl3'iC.(2anOCOra) HUjCODryjo ©0$T6rBjG (nXBdC/JlajJ. 
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gg<05>3eiaio) ao §oo (.uajcu c^oTu^eCT^o^aocoH (rvcnj6o®o aijeio) 
omxiS ar3®3ao<croilco araoimyoo ei<3laJ2 <o>lo1»j <T>3§loeiare)1:oM>1rT>j 
oiffWMo (BrarO»oi«a>3Pio PiAGfncoildSi io K/oroan ^opiloT)i 3 «> 6 no 50 ?m 1 (^ 3 ctD 

6)/kJO->f). 6Tlll<66Tll?B TXOr^DlOCQOOSOoJJ (SJOGrjo.Oo .aiaK^(CIO»laJJ. 1933-OJi 
acfinuoicdl ^cnleKOO'O^ w'ViKP'jaui.ioxiilsotro (orq^.ooslas^cai aj)u» (i'DQty 
a^oDcal auocCOD croi3cii<i*,QiO</33£Ka>l(oi QaJiSrmj. (roaitos aiaj cmsa>^ 
.030)310 060130)5, <f(S'' Cl 0)0(3 CTUOal) M^SOjgl OC§6>D InK/KCra^aO-Oll 
rTO62«TO)te^ K> < 9>^rO)2iT«DO»n «K3P02^*8rAM16ttPlo CTO(S3<«0o 000^5)3 (TVSOI 
Aeio^joDemlcca CBaoeil ©ajoj)^. 60c&s)3£iora>36rrt cnxOafcfrejojooenjlaej 
ajoaUciJco o)5(a> aocolitroddoT) m5a>;ui moi>q cenio§»TDl <orao(:«oo 
(O) . 1947 -mS OOOJCSo ailQ8ilj)OS>' { J§^6)aUD.101^o 01.000 
(alo3 i.'^rvf&mKno cn’soorfl roo^vmooo^ eoarxxolAOMl 

rfb uS <TO®3anaioo>3^ (TR^(i(0)nlao2<^>'O>lfi r R3 | oil- iKSo.ii (aairilmlscoilpom) 

mlMawlrfKioaicojooo) mm 2 <0fli6mo <gracQnOOTnkD2 Pisl<fl6)2<rTX?tf. 


i049-o 3 anoDoors) oog*»n1 co^smTom^avlftl ooojrru a*>'T3(rocjoo3ilo2‘n> 
mxS aoGoloi) oo)iro»5 (gQa^cnitoei n® 30 1^0 (Bnoifruoaioaro) lctuIsI^i 

aJlafj R<J^lCT\>;o ffldl-i0201il(D2<m2) o12<D120)1XQ>1 G 6HD§6TDl 

ail80/)i0D)la^ c<r)C3>i(0)i3 axo3<e>oo5 MiajQiumxS izksopi/ji'oIoO^ cwaibal^. 
)TOG«5aooro)ls>r^ ralailcoiocroiloei n^^aijo orxJoioOTZcfro^o 2 <oJojooct) 
^>iianijao3> ^ooiicigaord^oo^ crooilos ar^ooelaj(3). 1950 sioos 
TTOOQnOo 0D6>H3 LaJOld(3»OO)0O(/<7TO) IH130lt))S>^JS^0D Ol^rfMilrSlI 

210 coil OOdlCCnQJTT)}. OT0(T\jOOX)06m2JD(I» C^2<£^l061OlC«l^S].Ora)l5)'Tj;CO'2o 

alls 012 aJ^OMTO) MO^MCO(d0J)lCD2»i>®»2O gbmCQ'Oiilro2 < TD2 ^LoJOnC. a«oO 


J3l61. (/■OOlrlU<31)CrUOJ(dW3)O)OTC)l0O^ <3.00^ 
'WO)l(7l3 «ft.9(A<K)(®^rtK>O0O)2n « 100 

'niM^(rtla-Aia51m;2ao3ila2 < Ti ) owGQano csras 

50133(010) gy^twnoiaiw^os seoailsaoaDl 

0 e xrt> 2 . L^<i*dcoici)(r)ac>!.Ti5 rat^ccouito a®ar >2 

-jilcOimn^lMjn^ B<3ruOvff)IMl 61(32 <U>lrf>^7roTCI> 
-.isnuilioxT^o oil ^.0123 (TOCDpoiA,cD 2 Cioajl 
T)2tTD). olMlaJ;(&STT)0)Hla>6 011(01(011^1(02011 
OnCKJ-iOMlOJlcrt '(OMfeOottls'curkoi^aJ^ B(TI)20 
1))l1^>3<tl^(a3 3Jjl02<rDl^. i3DGQ<lf>iOI3)l6K^ 
D.^jO)^ 0)1 -O) 0 CD 20 o\)oa))(scnioa)oi 2 o ^.nicrulo) 
23(0)10201)2. 

aj1fciai2<0)206ior)) : o)2o (ruiaiu (Bigojld^leiiol x\ o >2 
aoc® c/)isairai®^T)3<»ic0»o6rr)63O(^ (.ni^cuiDracnoaj 



I4‘J 



S’onnooS araagiOo o>sk$ ojlo^ofiwolc&og ®i.>jom30nn1r»jl.jj>G<iJ0<rr>j. 
.<©iC(7>STT) fTOCgAfKWWlfiK^ <*>o1CDAJ©\C7)iZlOJKDli>r^ aCOIo «,6nB;'0)^S6Trf1. 
TTOGgafxnrailof^ nolqi^S^ftCinJ' ol«e,(njlflojA(n)jo ailGna^&Tngl/nScAioaijo 
«rrac</i1a>3(eo go)S}<&cd;o QaxxUmi 0O2<rx)S}a»3lej;&3 cdIgoicdI i/kxt&uto 
e<re>d agio.6iuluca'cjgsil(tno3 o>o<o5«jo^o (rtJ<*s1a]lteM}«0>co>;o <si§ Qcoxaitfl 
</>o«i^a36rr>ao<7)os1(00^(OiaD^j aaKofcoty <w>«gor>©cw» at^coj iUdbnQoimfi 
wogwlo^Qs sJ)v>o/v r^TD^ ajlsc'Oofli1<^Tj>!)oajjrn>ra>06iT s 5. 

(TUiJjntfaJl (nxiujOBfijas osc^s^60J s>nfj(3§l6i6>ej<mnH<i8 ai><5»,<n>o 
(fhaiB^lslajd^ fflCaO(«ijS>oo«YJ. m^’tfSaJlCTWUifflngjjos 6IUlKDffe}fOCTT)o 
osl 7Ki® im ^ (0 * 01 ^ a>s(WDoa»o iuj®acn^ ^»>«o;qj6uo (otjo^o crwaeJaJl 
jot) mja©,o)o, ajlraroj^gloGj m^^rJaDcajcruo cwloiocool 
0 <*>O6n2 ffni1»3©go6m<nrnil0<$ c/xb»1«okoo rwSajl^p^ooaa croaODcaflajj. 
<r)l*oaial ou^r^aJlcnjcro^fiBB^ (si.rfKorn5cmi1ru5 ©oJ<£ 06 »aTOM)l g>3 
olotl gjoaJ .6DJlai>8D»3«d' a^oo @oJ l feDO(.aJ3ffiocol<TO)'k8rroi :oi(D)]cea) 
G6ruD§6m1ai)^)s (Oo'jjhto»;o uiKcn^aocon *nKTU»®ry§ irucxnj(0T0)l4h(SfflQjaj 
coSlo^o g>(o<1o<$ aoejOTO«8 (TOm^saiOoj^. 

0(c5«f>l crD<3ojAei3ooocjcoiVj» <2oi6ari (sraa>1a>o rcxxncnilcttofixai <rmcgA<*> 
An Introduction to the Embryology of Angiosperrrs ntjym ltJ^ct'5o) 
ccmirjj (.ojcnilaulc^dla^. s>-3 oizjaj&icuOofcj acoj <gjo<n:l<&5:oiQ)1 croo(/fl«9» 
ol«o©rij§ .oiatf^co) (jncnao ordijaS sj-ams^Xi cnlcooiufl s-veidfcgl 



GeiiOG) oiloi<3itro> 

fOo S>oJft^O<vJ§1 
Sjfinf. (Ajaolml 
50 TK8 
na (orail oeioo 

CD) 0 6> 

aflcxuafl cncoi^j 

6TT) (.nJ 51)1 OU) OTi 
Slfitf SB'S .OKDflo 
SflJOgjcw^ griuol 


<w>)«aj5^aj(0}aT)i! 


(Woocojolrojos cncoirA»?miA nx8OTnrr>?nnu8 rn><ri)y/TO<njto>c^1s>-'$ <n>3aj 
GtMi£iA31ceia6)2o fflao^raloPi ^Bfl^^sjonpisyTOi 

cnxnj^wn cRXTu^ooomJLO^rajo^fls ^oaiKaalofoiajsjo'o «oo&p6irt raraeg 
ciOc. ffl3<ifX/aJOlcQ)Jo CBTOClJ -iOTH7)l6>.1^ Ojl^Cfcd'OlQl.tfcgju (5I0t»63O^!n) <ft^§3<d)a 
(D'oIcojoo Tx>rO^AnirJl (Tuirv^^TOogcDioGm auffl^-^laaeouxT/OdTo ojlaaj 
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T) i7)3-«ilro)((n. &7) iAJiJ8'8TJ)T)iTO)la)lsapl(0d a<i§©o ©(opjo^ 0 mnunv 

U) D06TT)<a>£]o <e>06iKrov»3<i^o cjjlco^OKOQa^o caioaicdtoo^ iO^gotw^. An 
Illustrated Flora of Delhi ->d)<ro luwoxSco loxnco <3><tyoooj>;>Q.^§a 1 { «rocg 
afxcrail©^ O2fl5&a<r>3§<cro>lcio6m. ,3>9l«Rro> cTOocn^D-raoaBl gn^ oooisxTroi 
ojg^ai^o ^ail-aoralcaffio-o: aflnSrui 6 kk/vu 5 r.0)(rn cruroroo (aJ<t VTOJUD 
(.aimro role mlcafamlojo^TT)}. 

acaoooicol cOgslofcU&dDOCDfl “tVOVJOOcKDV (Plant power) SVtJ^olaJ fiOV 
o^oco u7)3<r^.ay>GCi€ii<04aotd co a J1^6>;ffi3CD)'Vn.}fir»;. graoAiy3*rn7»ai>l </>3(Tu51 
talcojns ^1°® cnxm^ 

'um)0CQ><on)1cc8 <^j6io Moi*,b**n ppbr 

stance atndts on PUiw Powrr gjfc* 

^ocaoscn^^tol M Mrac , tht ^ 

3>;<m CDlCIo OaJSlO) 6 6>S imtam, bt wrcU !b*t 
(lndigofer .1 Tinctorial CW&w's vtn fins 

25 ^^- wMmk 

D)xJ§0)3CUflco;<n)J <vfl)nr) rinoona, 4 tonra */ tht 

aj'3(Z)1<T|1aJ^6)c©5 05n3 inJigt Jy* *ni m Uxfik 

((TOGg^oo Geiairooa^ mamfoastit. \ 

cok^Txjaraofol. 


1951-03 (aocgacio 

international Society of Plant Morphologists <sjym mviooi^a) rrufvcvjl^. 
t«i(Tv<o>^<D> cruo ''Qismco^s 0^^0^1^(51011(08 Phytomorphology 
a^onnooi Gftidfimei^o Laimjlaulc&oldOJCTiaoof^^. snilio n 'f3ojloi3«3cmc1 
c&S2®S c/aorrti'c'oicoajnwajjsoio ccciJ3cm>3ao1<^1<9©^cir)<o*1<r>3CDn ixdccSaciI 
co^Trilaajyaxilfll o-)6ajo§o6rT)lo6Kc3 ©aoDGoaugl^os 
The Ootjnico aQ)or> anJo1«5 «o^ i«»T\)lfii>T^(7»smo moegano o^iOoel 
^DJACCD^CTeDG^l OlgiOraGCD'OO d>3PiVft lv n KT\k9TJ>l(Q>^2JS OJlO]<DOT3?3S6GT3lCU) 

§n^ (.«jmilau1«o»fflsrno 6)r»j6)^<n)ia)6)n) oitili* o)l«cao 

rsCERT cu^os an3«,\3aiQ(i> bdcdI^ ( 0D«gaf>o iivDKi©<n>«oo<^o1 oilopii 

(OMilcthWdtdOOCOn 6KDJ GTUGCOOgWlI rJ30^0V<!Da.o (0>C^0O3<ftS)^m)Jfin20(0Sl. 
©croi^^loGi croa^ooffioas <rvcru^ (mail mil ©fOnWiolajjQQ a)1a>aJO>1 
gooAnaoTigsnc^ go«D rjjm>a><0>flTO:l(o8 ©jfifiicesiDgglajlojcn)^ <^ei 
nn9p«io<n>ojl3(fi(00i6>s<n)io (rowlL^JJ^'ooilcoi 61^300^(8 acaoi/oiol 
<D)^6)S aflgojjo onei»)aJ§ (TUuiSJOlCOCaJimloi 

^oaoja^oIcQUeioi 01^^/1008 oonrxoial (0>6x^ ai202 ru3(Q) <ux\i>wt)G> 
flajosipjcooroloicro^. oil3^o8ffnol<6.(6 ao(ocTuoaj)o mjiscD^Garo^s^o 




acT)ol<Q> efBifyoosos^o ^.;sl 

C&Obirt CJKU^anfflOTO) c&CTGlO} 
•TO !Q) . ^Tf> OJ <d aJ^ O)^ '0)D Qil 
<e>6>6TCOTS>lCDl n-IQj (roaujnoanl 
<6)Cd<0O2o 0)43H3 }qs 
oflocg oaJ'01sj«9»^5TBOCQ>I. 
Panchdriditid Jdipuriensis, 
Isoetes Parchanarii -«$ar>1aj 
gYWoOOCTDo g^ooilew^ \_n fl<© 
f&ocnoo: Aaiscoo<i\3‘.(0)e«oicT4 
o^so^lo 96)eKfuae>9<o>20S 
<»j o mj ai o o (5Knl o <r> to! o o 
rm&cgono n#<Amoco)l rrroml 
(Jk&Ol 00(0)1 GoJOODSlcCBlfl^m^. 

rtraOOKflCOOOltQ) (TOotflltftoJQo 
or> sleep a®^ ajl(/dj(/eocrut<o> 
r»l'Dffl(D0C0)lffl2 r ^i OLolOrtfl 
acaoofiiol. «g§®o KTOdbiQi3ffll^.t<J (3»(i(}aOA)ora) aJlaalr^s araoc/xauc 
crxoi^l GnKojaoafla^. i9J4-o3 (orocqanj snjoo^rolwej ©ao»^a3 (TOteoDGBfl 
aonfi m>ro>nSm;tni1aa$ s»ogqjo ffli^cna iosi-gjS goou^ofl ooxogc^rol 
cOO<53 ©(TUDOSXTUfll 6Qjl(te 6T) loi rr_OnO(T>l 6»7tru)®3 OVSi$A>l rtrocg->f>6)(3<a) 
CTUftOjooTfl^. rose o3 cmcq tOo coococoS omooraoxgltunoiij biouctiu 
nn^coil ea>lo®anr^s^<D®6irL|§^ ru ton ojo (flora) ai’pliaosmouo) <gx> 5 j«w» 
Ajs^offnnocoffTOe/iQojDQijo g^aj^o ®rao1fii3ra)o>. go craved crocepcflcrij 
flc3>36rrtico(r\jloc§ c^irnilru)f^aa)il oit\J3tD. ac^rawai®! roliBOimsjdo 
®SJ§2 ^l^lyjio -nj) aijaoiei -^^^cOODcnorn^a^cni 1966 6 mkc 8 tsrrt 
eroaQaOo CKComastroroj. (olejayo nnj<*oej»K»lo3. 
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2>03>^<aA6>ej L nJIO® Oiml(0>OT)'Z)TJj(raC®OT))tO)e<in)'D)DIOl®^<TT)2 ©<»J)®3 
OKol <o,o<3©oj. raraoxfl gram ®ou)0(oro»cco ,o,g<TDjaj®;<Knjoo6 coaoiotra 
aoorrocov) raiWo^o sruopipoia^rralejocono^roj. oijam a\xfloj<e>a»oBo 

eKffilOS 01^0^(2)3111 a?U OJlrfldCQto <\J0l<ylaJ2 (75>2S63T3lCI»0)iO (TOTJ7)aCQ)lo;aT)J. 
al<6>aj ^ooo)J§e^a^a.;SleQioaino^'T7) bympsajrofl dkotfG'ikt*) cnocsosl 
tromsorav/3 3c®oj®1<e®j<m<o>lcj>o rro oj «o,rul c?r> ojlaidramcoo 



®ajgj<m(0)lGJ^o ojjoo o>9®8<vPaj®j6reo(0>1®jfmj. owrmoamwafnrm ®)l^/^o 

ailojOi&/f)2i9co)l ojjcn-floj.iOQJiamlaji 

« »)<«>. jon^ (sreaid no)9^cnlctp 

‘cajcoooo)’ o®ar> .o.j®)! mlei 

skA ran 9 jo6)s aoploolaooaS 

aajos ammo. oiK&jKnjleijos 
fiWjAjm 6>T3)fflomo(u;l 0M31 
raeai <arom;croz)ol^6\0>'J6iB3 
6rn njlfloonjoax (jiGcm-os 
<\0®1«e>®ao<d>i8 a<e>i.fl<a© 
r^. OnflX&OClM)) ftflCTOJ CnJ 

/ JP j f X j \ (0)1 02 (TO (^' 

/ / / ! " .Iff. \ (Vjjfo a 
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ooro) oicomj^ 1(33 e>c^7>oai(5)1 nj;ocnq>lei:fl6) iO^(ru;<daJ3coo ccmxiiSaiilcr^ 
tjaj^VdS (jai^frrt^. e^i6n3^}s1<^>c/3<^3CQi ^a g2® rwfejjtfl®!. tfiVAjonigo 
aj(06ra!loojiri) 6>^jD(aoruca>l<ti»i6is avaOTjoolcoocalflairnj. ©noflwiawnS 
8<0>OQ@8lfaei (.ai).10Cnilripgo<DnO^:7TJ OOft&gfl oJQbliU=)nJ^O'>S flKfhgOiTPl 
OJODJ (100)^03)2 C/tkO.^(K5>2CO^«>S CTOflnxidtf) 6>a(J)QCOKS)lGfB>o5 l.-O30>^oh 
ffldffD niomjpi^o ocmo<m^<d^oi^o rrooiog ®>qc^ cwiacaisMTO) a^sorcfl 
ai@i3oKi)Dffl (OToiaoxlda^rajo s>aJ3S<b>j. SQ^ *Jj<o»lo eojcrxsoflfca 
<n;ajlst;o->ai( 2 Q;n; bni n J(a)l< 0 )OOD):o 1 <swuo 6)-»gicwaj®>W> Qis^coaxil. 
<7T4 oio 3 oajo^rjoaxcral^ o>om> 6i®§oo ai^co^iros) ■ujcruw.&smga 
fflOfOl gOS^WAl. 

d)og)<03(u«5)l i92o-cc3 6>TD(6a'inx»nd ®D/jagsfloci crilrf o>o>x0O'ro(.'O>T«s»l<'3& 

cojlojoo comicola^. ocruaopmi <m(3rnj>,eioui>:>ojcc1o3 gctoog^d 

a®l™i<Bo:/)(OTr>Va8 tjoido ^s®^crrx3il<o ao^oncaa^ra minimi PaCgdd 

<A3lrylcrt maid (aaWxoamsl. ©ailos ccroocaSipSKl ollgooHcrcnIoc# 

aienxDCKol o^itp *«1.'i0<n3.c/>^oo6XD(Q>^o)5 <o>'MciJ i Qit(o;aT)' 6>i(j»®c>aK0>l 
CQ»;OS uJOCOOJ^o i.oJOj3C3ra>fOU'o. 2>7^1<T>lSCDil®3 6)0} OcO.®lf^3CQ) olc^o>,3 
<N306rfl<16D» c»>3<j 6)01 00^2300) ^5151 On^lOliWloOt’OS OjlOIOrtOo (DSOTOJ. 
C<i)tyG£>§ m^OairiDltBirdairM^CiTrOyDOJ^O OlllDTIDainDafyOOilCDJO CTiil(0)1 
aj1'j^ois^cxn)C3ro>lcT)^ooaj6ri^l aodxoiaoiil eajorooblioi '3‘532 aj ' Q) 
aoO(d<&jl ,o,o<dofiico'j6is <vijt®xr>3co>1®;aT>; Wogyooaioito^os ftaooro'O'u 

nJd<dAt nJ}O(i)0<f)2)(ncr0J30Cl]2>)gg <*)S)o6Tl]<OT5)lceJ<031gj3 TJlfUOaOo 
©ng)<03aio>l6)aip auowuaujla/lbcraiwogo afl(03uo3HO)<»»®octplOT3>1<dcm^ 
a<*r>3rajl cO^iBom rrocwlc>,<^,oo^ o)0)3,o;ico>l®;ar> a.aioorjo^ooo 'roog-v.o 

<3ro>1«><$ A^oenif&siDd ra&e</>1<d>®1^1o2aT>l§j! eorrym^iocoifliTfltfioixl e*dtfi 

cnlcol^&i^ Otjdad dj@s s>o<fl<aoaj(a>lcQ>j©s Wk^iaonoGyoB) ttufloai 

ogjioniicrojjabiupj^iTi^TB^mai. ail^aiajjdlflfcg^jo au)O)oin1<O)aJ®l<aj<0*ikJKJ>o 
<3®@j6M20o<3© (vJOJ®<vjo^o ^r^ojjo ^.olrnaocoH o^jojmoo^frrxrf 5 

r<j$poijasj®ro) ftni-nu^isfflo^aOTi! 

ogj.oiuirjej'o r»g)g» oj)'0)l(a^a.b>ga2)^o (WJX/ierrilaj ra28-(0i 6>T®fflonHO)1 
racSarrilcQjlQGjjK) <3i>o(.i3>rail0l^. (Graailos 6>6>«o>rrvxS ailoi^o 
Or.PfK8 oijtama^jngwl <*j)an an no-. KDoarolorii ommrS PhD <9© 

QaKdia);. £7KT)2^iorg (0>eiGCD)0Sl6Xij -n>joso'ul l &> (roauaalQ)) (The Nor- 
mal Asymmetry of the Human Skull) ogjCT»o>ja 2 ilio^m>j <nn>nx?>j<ns cocci 
TUtmaJlrflicaio. o^)®oai(o>lai)^o raraot^os i^donsonms dlnicSiO^o :®)js<©s>3 
ffl]0)3PI UK!niOMSmt3W>l0JJO -v»0(D«TO)1p^o COVU) C<fttm1<ft(al<&5)Dfl3 <3>1®2 
ajfDlajlojcTDj. 3lT&rf>>ffl Q<fl>al<nj(Sl (3iauj^OaJ<fe(DOCOloim)2. oilo3«a)j&jajro5 
raiDGijafio 6>aOflJc/)jcn;a8 ««>o®g «1e>:$ LGJloflmilapwd aJonilcoloeiaxS 


1S4 


gBcfcri^. <o>6kt} ajaSooVa^os (TOcmoLDDOOTiaofQi em^lofiioifioio <nm 
cj^loo«ool'Q> 1 ®^<Tr) aTac<&(3 <rooi6<® ^ernjiDro*^ oilaS^gfDa^. S)nfl )®0 
oirnlMjo? ocoiwHimLtviOitd^a^rana^ <D)sq\)o (Tuogall<«)joftaflce6)jci3 
(Ttracqano < &^s;oniiajjm'0»ej«tf.o5 oukoo ^o^sjcaio)^. sja^tcoanwl^os 
cn5<9>i§o1<od 6)rv)®.50glrD^o Gnj^croVoi arao»^ooi<o^o saisrs ruar>(C*o>1<o^o 

d>aioaaj6rsoajo(0tlo1<x>oa« raocg^no .r»iG<n>^a-« L'^aoinjjlffljrmj! 


aj;6)TKTK/)ra(Otoilo5 oitio^ajcan an^Gojbl^ar) 

X & QJ<T>1cO> 6)a®0DOI<O>lcQ>3aiil®;aTSJ. .ooaaura^fflfO’frool 

^j.oa ^rrujj\oi;o moailaoGim^o (tookS a>1®m5a> 

(TXjOtODOOT) §OS(7ira»(Do ahlaj^js;osnllTDm)^b «1oJ1 

o»aobrrt gooj(i (na^1a^G'vio<rocn. 

Gajooei a\5a>.;s1(3J ®raai<3 anoan 
ajomo ros(w»1o>1®i<rn^ or^ooajoil'iDjffiP rt flowo1 (mo\fi&5 «arxo6<a6)(d 
Qoo1n»^o8 olaudn] t-vianliul^ffilaj m)ocnJ^cw a-soo 

fioooo (18 0J3g„\6SO:/5) ou 0201)20(0)1 rrxo5<e>1cal®2 <n, i- 
r^wo i.'»J1® , o< e '' 0ZOIU>1(0 i OT ’J 22^ ftJOtolaoonanAo. nJkoSrfooejtwtS jod 


(.tpaiocro C0>O<5TO 



m^cj>o®fflo^ol Tioffm 
(TPOIlA (n)fi)(^ tnJOD 

(rCcmaoii '(stymm* 

ogjan ^a»1 oally<^. 

<0)JU>000) 1067 -®3 

< '(BQ ol 2 0 »1«8» 

0OO(TO)1 (UJOaOlOi 
efa\®>l<es);Qi9i a«9>nu 
(i\iOnr>lcT>^ iro^ooooal 
ar»aic<3'uj omsjAtoj 

«T8oa»l ffii) itoaiQ 
on>lco3, (o ;90 6iT3i 

tfhgoail ®a3>^a>®o<S 
ar»> oo ail ^ j a«oo®^aD 
men 1 oom^vi aooi 
2' 1 noec®(0)<e.iDO<»rJc(0>tGii6^ siou<Mo^iorj)t>)o(Q)ocQ>l aroOTltro^jjaooco^o 


Ojd>aicoaji c o (orooicd aic-aLCOidla/ldlDo^l 


wSatrikoUid rriVmj 2 S 6 miffccD®TO) 1 ' 0 )OTla);ciRyfiw t®(0)0O)jo aica-aibjiioi 

(1931-36) OoflyOOOKD' «d>0(465OI ®6TUOoQ6llKOloei SNDT 010)1 0X0 <TV<6oi«G. 
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eioooaexcnoa oKlrro'LSOOOcail ORDGjl ©aixktoj. 1939-138 AijmoooDftn^j 
6xu)<d®on3 Gce>a«»jw 1 coi <s(njo®<-fl3pg)»1 oj1soo:coro)l®n} oloDOCKQl (ara-yfl 
ttijaoejaogj. Ailrrolg wlajlro^cxuo o^^oiai a»aj(8 ©ajejaiyl^oji 
Q>oitoscD)o<o>lfo;(Tnj. ^aocesooKSfrai,*? s>ru<©ooa3 cAoasttflpoj c^j>, 
ttTuoocai^ogffil caracu^oriilt©. <oraaj(Doa)>l(B2(n>2. aj^ona oJtopdavfl 
«ei6>gco^o o^vooraj^agiBilOTjaoiQil bHKru>©<y§ r»g)§p cul<aix»soraQ 2 o aiol 
^jl<eo^rm aj^amej rrooKioioocolQ^TD^ a^on^ojoo. goo Geaoeileooo 
nroois>o njjoo ^nioa)1^o^ro>^rtRC*ft)1. 

MA nJOCOtfhjeiaiC) JJaJmjrflfeQtUlXIino^lll) JWl.afl)CT\!!i .01^006) HCOJOS (TXfflloJ 
<r>6TOc/a Qu<j>®oaj<3>1;o1o3 aie/to ctuioluIoxi oaiejjrtjioilaiil'O^cTO^ aijs^ofemo, 
<oa<3>6r>i<ru)o, aofwl, aoio (Oneroid)) ‘'cisAam^.oo §D<ro\ai crua^o 
corol£j^g frxiiDUJl cnooroae^ol aj ailpi 5>Ajin^<jj07>sni<f)>«'3 (TOOI® fJI^ 
«u^£i<3oio>1co1co^(it>^ njj(0)^trj(3> jna<o>l<tb</d. rar^tflajDaul ic/>2<y;ce>o5 n^aDl 
<u< 8 <»>>ls<x> 1 oS rro(iaojc»>o3 <r>sanr >1 (rua^ao®(oro)<a«^ol^ a^GOcBOjSl 
sni^mvorai a®3»ili.o*> Pje^au.aojinxsilrol o^ooaioil aodorua*^ 
ojeJldi) o>oo8TJOi(Zii5rsoco»l(Ojcmj. Ai;iwaim5fln^rf6>i/3^>^ eoisralcojQg 
anjcminmomo 02 l0)ejQtD ni^o©)^ c/)®ajr>9iQT)casuGj<fli3laj4 (aramlcmo 
rruotDoasmaocD e*1e«ro>ocrD<Q>>o o>:ho3tJ(0^ 01,10 cno aia^os cruailaaonai 

CWrf>»gOT>l®J'm^ 

61 n(D<ro 010)1 <thO(5b)OJ JIjD^Irfldloi 1CO-(38aJOo GeJSUCDfiTOS] 0 nJ}(T\3(0>«& 
OT3gJo fflaila^; ®'>OOT3)1'D)1cc3 n(J)3 c aJjnViOJtfkbffras^a. gl)lC))l2<Q>©0 (.UKOD 
45008 LAj'n)1flu1^,o1 i j orooiops rroaa>,ocj1<T>3oo1scBi1o3 gsnsocol 

O^ODlgj. S'oail^mooicc/xrftomic'fl'o, oj^ooifruai^aiomiiwo 
i!G§6Xl G26UGJt0 5 a1 | O6 OTJOifi (OlOOgaKO^o loJ<6.Siy aJlei O&lPID 
XDJCO <BTO<ruc1<9>;S63ac3 (31tOl<3 MJOJCPo 6 >o_K$ 01{ <d>6I6rB!OI3)Jce>CQ)J6TK3(ID'l 
®«9a)tnifTxuo. «oo> 1 , oioasoslcoooiCTnoa, c^aooila. ©o? 1 tODov«du 8 , 
O1DQ2O<>lr»JDafOK0i63r4(ii <>J)(TT>l'l»SVQ!<fl©£51< 2 J Oil «i; 010.0 “O: r»floi®0!«€U0 
bToai^o owcu«3 ci)sraro)^ce.cQ); 6 rRocol. m£aJa)ao)<6.o3. (3B6 tt» ©< 1*051 
col'dzoGTxi ffiieio oiloucDAilioiwocQ BiaioJVsjoitan^os ifiX/ 8 a>«rB 08 a^oul 
oilrrti(Q>ajrac/8 mioonKruil^ ctraoid cnsorcilcoj rmo<a;<>n1<Q>-a^oaaora>l«o> 
<n< 8 coiASjo nJOCTMBBajo a^oo (/.laacniffsiaoffrfi, 

Oieil6)dPO(7) 0 OOlrftl^«njailO»J»W>^ O5Q(U)0(0j1a;<TT)^ 5>A®(flOri)(0)l <6.0(55)01. 

araoio^os a^ai^o i^jot><to(o> (/il,tfi^<T>o<n> tool. 6 ><e-..<ru 1 . a<oJanoj(«» 
afoicflooeian) osni <1YX»S0£) (H5,o1oiomi\<r)j-vg«i.og (Nomadic Tribes! 
(3r$U>OCO2:O<0©1 CDSOTOlCQ nOyfflCS QC<95)OQ821 rviomo ©7) Oo(/)©(CK5) 
Z>-osffi <6>a«rfoic»<v|; c e.g1o3 aoTwcoflaianj. <&oel izaajj^'PlcQfjm) rroo(/:<3, 
oktjIojogjo r^)<m1 (w^aioTo1oi1«0(04ooog<c©;ol^oaiilo^aT>^ %) v aioaio. 
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TOcWJoaiooi oclaScuj t.-oaidflro>(D«Tooa a^oocS ©oj 

cr\5(0>1©cQ> rroocojouil^ 6)§jo Nj)a^jcin<cilo^TTilgj gQao)<e?)’o1 oj 
S)o(j)(?OOJiTT>l A05©01 ng)P^l(Q)0) ffl,<»l<6.0(DfflD6n1. 

“tro>jn3 no} <ni£iexo«a)^<b>TTi < 3105 ^ 00 ) <rucGJorfrow>o oMSQiel^g 
s>j>,3GGrr3(cno^(ro^ aJCio^op^o arasjaro) coooigo '»®oio^Dlffl1<9fflj 

5 )fflorm3 A©oil«)S(T)Vn)i pir? 1 ao]©fflGaT)o xpoocoo©! (too 

5m<O)jffl2«tB0coloi(n)lgf GKoeil<eo1scancejo a<tMisTiKruacQi«i30)j 
(SB&iaJD ai\aoito < 6 . 1 glaoBJj(iel co)l<o<e«j cnlosoa) aixjgjtftfilejjo 
(rotKnlaJ^tojownzod <oite»i1<n1o6or5> ojrmoo^OfnJ j>,cnic<3§;cvac^1 

0^003)10^00^ <0101.01.." 


(.Aioolai) Aj^oDOj(n»ra)’coom3LO)E6T7)(ooii 
o©aJ. (U)l. CD ©.OeJI®. <0>O(8(SQJCU26)aO(3IO> 
oo1(c3(uj oj(8<eo-)1a3 <4jd®^§1oj<ro aa^ 
mi<o(3so 6)o5a1«oo{ 1 o»33;^crBOCQ>l. 
ttooaaoeio aoi/)o. ^arcilsiAjs L<^>® 
(WoiIopi ^raojd<65) i3cWb6mo 

(T)(o3<6>jo3 aJIaofflZKOil^. ac1o3<uj c 

ni(3 <«.i s>aJcgo6>a)<aTjflfO> crvio^ei } 

(tjiwloci aoocro i njo<D> 1 -ai'i 6 rsoQia’ |i 

cp^ao n(j)ooo oflaaoiffroflaisitvis if 

<®42pa>lraiaT)} ajiaoonosrrt a.jo I 

6iT)o! «&^ai1(od dlamoo a^y^ojoi /a 

cril.TB ao1<c3(u2 o»5<oo1co;®oo^Jo 
©a<3)OOOKB>1 jjodooj OISVTD <^)^p S~%f 

OJffl<fiS>;o Rrf>. < HfiTT>o OlaJJ OilBTUl S' 
radajcDlceooejwjBi# t^oocgi^o / 

<erarjK3 oiajeioi j j ' 

VlaJ2' ,ora2lZ n)^ oil 3P AOW'J), / 

aicro(0>2-*»Si a AinAg^moioil W 

oKflirrrxfn^'d.ioi^ a<a)o5 aflsIcSJ \jf 

<frai!Z G<&06>S <tfc 0(010)1 O^PMli. 
ajlej c»oi.co)<e> ©T<o3 a<ooo8 A i j| 
O 020 QCO) (O »1 .ao; ao -ol j j • |j 

ffl^rni^. OHXB neisniO(5, soil , ■! 

aod< 8. ©olm>3 coo.(0)a.Qlej)o ^ -K i 

ang (T> 03“ <a> 2 <3 0)1 o ei ao ; o 


a 
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*roniara araojt/xnl^jlcya-nj. oiilgo Ajo^cru arcod <a> 202 mi ^ctdI an&3l 
aua\:lnil 8 oo) 68 H 6 )^eW 2 o 1 ac& 2 i <iJ3(n:o»>lejoirt(02ao2 (urarri s><m)ffloaj(B>t 

«io1<£»o3 mooid rujarrmloei (7tjs-ffijoratfnol«ooconfro a<oqo ajaoaij 

ce^io^oCKOO oan1«dfl]f);<©.Gg)og3o autsuefl^ uoleio^uiDCD^cusQBGa 

G»6>Gre<ore>3cd (.aai2lceo^.^<reoa>l. tnoj rtW^Gairai6roOT3>1o>l5<njlraS, 
WQfrolrfODoi ajplfO) ojoIaoS «,l§o-7TO>o>1a>aoS m>ru<& ifeMfaS (aicxm 
'0)Dl7l(TUffiDa6)l. 

aocxaiml eo^roflrtf (rorud OoJlaj rrvnAol'm^i^l^.sIroi aJ^gj^iDS^A 
Qtoi nJJ(d6IT)aOCQ>l a]<?j<0,j<ft>Q>;o aflOTXXOS (TOO>T(03(T>'VTtf OOjrns;CT)1(«c96)2 
a»B^o OaJ^CTTJ bio^ (n.ailcooraiziQ'Q) cnjoarucDo a>japyarju^o. «©2 
Tooa;ao1di,ao3<nj(.cni9iT3>^os gc/3.j>s>3t?aJ<a>>o -^>'^«rj>;A0ffl1<Q>}6ts 
<d>Dtfnl<jJOSJo miOTldl^jJ (TOOkS (T)S«TO>*D Oo KTl<G>£lo3 (T\o(nj<ft>0(n 
OTJitex^ 0Wjej!JlL(oi6gi33;o injcoil^cajns C0)lgc*6)60BB^o «fl>06iTOcr>0OJ2o. 
'iKmuofS/vijra (Wld(3in(o>ot.n^«>ra) ( fto^ol'v4j2si (B&aifc^os aeieucDo 
a©QOar>oaow>o g33nrH06roao6irt. (aratffi On the Road afljoo Gai«flo3 
gx^a/beiao ailaidccimcno oaJ^s>a^§1§^6n§ acKXWj>1con©8 ai^awr> 1 (^ 0 ) 
L <vi eruaui ernoi ogjcro croo^r>1o)^(/oo«ua>js>5 oJjcrxs^&wlaicrHoro'lfO 
OnflifflDoimlrfHodQomocrt d^aoflD£aDralcnD)l^TD(BS. 
ai^OTibaocDOJ^o ajfluoijo (wanilGijgg ^boo^o oiimx^ywoveo^dl aj -ujadI 
©cottraii/a^otfaj cryoSAoai ©^©aoaxotl <foc<fCrji,eo c&vlOTfoj. (do^cs 
O)| 0 aX)ej^ge aoj 6 riir»r> 2 - croooxi <e,o(a mjoO]-*G<**>, oflaflu>-iaa> cnjjno 

aJO^flraH'OS (d3 rOJ ;S <T>1 d OOT) (<*Jb&kD <^)^C0>£Z0(.(0>o (.^JCGOCnCOOCIDODJo 
floafi o(j)5>TO§jOo a>®o (AJa5frea3u8 Groril^ar^sn^ n^rmjo anaida*© 

0J^d<O(iia3Jl OTdoliDOffloca'lo^fn)^ o<«>oco)omo^D6m6)«o§j02a»o oilmioordl 

oxojcui 8 *oican6ig rvooUKTuily crooid rDS<oro1ccp ail6u^oitri<iioai<cP7)1cn. 

ojau'S'l.feg^s Crvj©l<?)S Gi<^s>^6iCTn^>olmog^oi mlonwraaofoil 
0ilm)fi3 f »il(Q5ODa.j(m fflrmooTO) mjonoajra^omlflji oiejto 
<e.oe) 1 «e.(.aJ<ni<iKO> 1 o>j«nf. 

a<ino3D(?>i»oi<roiofOTnpi(!TO'lo8 Ajaol. cBDaial | 

^Sb-nilat) <e>iD0oJ3L 1 0i6ai32{®5 «roo>2«oJ6BR/8 
TrofruoojDocmaacQ' o’Oocajrxn.oaja'TnasiODS 
<n>LaVUi«WH <£.3<$i*jr>ps0<58 (T>Vir)^6w>,oin5 raiaaid 
majajvol^jlgji. 

a^fflicnimDo, ^e^ocnio ^frriloiacat.ftQ^'iliSS 
*roojo>s>s ail6ijpo),o)aico. cnvoaxol 3®6!jei<e»Slco5, 

(.oJG«J>^c0j1aJ. CTOtfOll aJOa)6GI32i’6>b 01061) Bl iil(03 
Qooil uianirflj6n>(TO>1<o'6j6) nfisl<cravo «-Krr)1o^. 


VOnsh'P 

«**»* 
in K>d‘ a 




l- 





omnyauraoTotoa^ gymjtoT&cj a/>wfyn'lsqi matuoanxte 
t/ankOH'ix, moo * emo<oTcM»»<oeth**e* ft' TO J 

©toe; nOOMtalhJMMtoM wVX&mj urtoto A 



Q6rus»aia1o2 oajtaol-ujoi (rocnjttf>^®><»0® ©oj tf&rt«ux>Jo “oil 
aito'JiO(xx>tsr>&7m<r>io cao.«a)a^ nro<n:oaocT>iBO<o. o'm^^aiKOT'lQa^ @s 

flkft»jSl®oa>loi<m^ caktoI e o (flo oil anorot AodrMlAU&OfTViOiffiCTnad oflicri) 

(olDjaJ^S gn^cnnsiPi ^.Dd^ulcftOo^D ©molsicn) CrU2laJU>30» w aJtS(0 

larioi W)GQ-iO<srol'd (OdcAxK) 

23<Q>lrai'Tr>j. c5>Tcni2S>« <nyncr>f8^ 

OTT>1cnjo ma«OrOTA<TTKTj)d»;o OJ0l(Q> 
lalOOXXO^O dfceiailajlopi) OT)GIJ\O0 
oilcAa^o ourfliz^i^o cnjon>-a><r\j 
cnj.^oT) sja; 

(nwlor^ gsa(oioooria;ar);. rru^o^ 
OT5lja«>^<fi6);o r»QOO 

CaJlCO) Eh (5 0)3^1(0200 (^ce/lSKl^ 
nJQ^nicuilto^ai^o cndffl060J30>TJjo 
C'Utilrajaocsplo^ooj. fiMaojoiko^dao 
aoolo^oo^ TTOcgrvorwal?)^ ^niole. 
fiTOOOOWOaiiaOCD) eOOiOGGJOrflflun^g 

aJ\(0>a>3Qa>Q<DlQ2<n>2 iroogaOo. 

TO(O); GaJ06>GI 3DOO>lCQ>, 

'030013^ <^(Xt\»lflP(53 CO^tSOKD) 
«Knns26>5 a\e>Tj i3>%(rux>3a»T)2o. 
gDOO^ad a>3cJ«adl<9>'Ooiocoio>o 
s;wt (5»O§AfXOI0il6K^ 1000030)3 
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(Ooruioco) oiorikyemosniGUio rafiCQaOQOKJ) (Razees 
cO>o^-an,i>,j&Dtnj(.o)0(/cr<»>wi3) Gon^cfliscssiOdw) ao^l 

aJ6D)J05TUl«ei Q^AorrtODniiOloOOT 1906 6W)fx5 ?6 rr5 

ajoiod WT)laJ(#. OlKtoai 1(08 (XlDOt&SODCQ^aT); URGQ 

nnarcnlsxi^ ail«j>odi. locio^eo ruaeUor^ aflajoejcxnxj 

(waojls€>7TO) ocrvic^' ooc.oa'It/J crtf <o, j §1 ej a <o >1 odj . 
(!00(r\!0^d©C5«0 5^a51 AOUOl^o b->^ml«^l63T3l fiJ'fiS OO^.xJ^TJ^O 
(TOoqr»r»o an<9>milryl©QjS2OTnOT ajwv>oei(TO>o 6 rri. njornS r.iolajla^ar) 
aiU^kcfl aGownooaoB! «ffl] njcrjlmiu ^ecnjD^aieBo^l^ani. nioejlac# 
<roa>p ! »j 1 o,<ol<i>3 aieio^o ruaflold) ru;c 0 b>»>ei crOocoaolaJlo^nDaioio aJltfO) 
d>,oicro1roS (3x>(o8aJffl^o ;nja>i si aj) ajl o^cro oj ao coil o^<ro^. ^xnfl «>8 
rt * <s ^P^° 5 jot> 03 ounooxOTnoqafiojcroj ^jocsS. aaj coxwr) <nm>3o cruoocoo 
i£h(onuDfflO<£ol<0)7Hl<T) TTOoqnOOTDlrn onxmooDaocofl oiel-yo) osj 

6 )alUlqf G6T113<£b1T) (Bt^dll^aTty alllO) <£>91312 gllXO^Q mP»^fjor>OTTVfevTg 
« 1 a/l<o)chjeio a^^axrJ n> 1 si« 2 a> 1 rTn (3i^(OOi6nj(ru)^ra>l©qJ (ojsaoo 

siojrvKsaai g)(u 1 ©s(r>lcrr>ocQ> 1 ® 1 rfw>oo. 

19?9 nw amatytOo MS c csrmgsml <x£(&<OTj>1<n>o<e©l. 0 , 3 ) gp </>3<rot!7Jxiil^u 
Qi63i33la2o 63 to Co (TunocDo A(3aonoo^6>2 ,rn oilo^cyiirileo^Slfi 
rui 6 n 3 si 3 oaauoS :<n$ aiArfeo onocrj ao (noil dd oil ^cm]. -i®oo 4 )(n!m )1 
snilojoo cJ2 < ^ra , R>1o)Das>lcaaoO(aio (nocgnno PhD aiocnoKDlinoaafl gpa$ 

irelocj <&o,ot 6 rulruj 6 # c^crnlaaitfmjlpIcGloeiairDl. tax/ooua) coocnjtajieeo 
oorai (roc? aoogerra coiIaGci?, cro3 (.acoa£ -»Qa3 cooSa axo o®<nflai®j®s 

<0>1$1(33 (3103(3 an D OlSfOTOlCO !/)(i 01 rfl» 6 TT)o 0T&) C&DCOflflWJ) Q®^ <^ 0001 ^ 1 ) 0 ( 0)1 

ffini )2 <fi.6m<a,-)0<&s)6)-ys](TT)2.(Kn3 l O)rnJl6)(^ (3rau)1«Ao«i8ajoG(T)<M4cnffl)OT2sa 

(TOH»COazno)6GI3U& rill <d> (1X1 0^6)^ SJ <06X0 DJ gg (rOOU).\fO)CQ>l®ej<9© OJlOOi 
aQaiSJOT) o®gOJ2B03^6X0»TJ) UH!airajJTI>63D2il(03 bXTDOCQfl 
OJODJ (TO®). 1933-(0$ <iJD®3 PhD 6Dil®2Go CCD SI. 
I&t sjf Mj. (B^sdcrn 1333-<«J oioan TroaQ^o oj;ooocq) 1 ®gj 

» & yfg ff ft ' («nrtiflO<&) gyra^a? (curyr? ffloaJl®1ra<a8) (moil 

V* SS <£6K/0.aJO(33 OlCTUCj^l (IARI) 

^ ; ' !$ .d CaJ<9or>*. I93/-J03 (SOLO. aJOCOd 2)OoJlQl32<OJ §Dc8S) 

4 mxit / /< / gctt>o® 1 <dI Gicnjogosmlr^ aj)<n> tjoojI (D flcoeKOro:!. 

Wii&t I W h 1936-G53 2CTIB0CD) Q2'°' rn,<CRr>1 ' 53 UCllcQ) CDOC/SCD-aJS 
I Wm / flmcd oooanil jjwlooxfiiwjsdoD ^ciuo 
lM//r*~7 JW cPiicuwjSnolcrolcej^s) j>oq! m>nonn<AD®^|srmlom 

fj]ijTv/f /] «o)2s<Jkrrt (SMurjono orojIcss^ (oioaToo aotfl 


gJdOl^llS di^(2rftjl<0>(OoaX3ED GOOOdbbld aJOCCS 0)(C3d>1C& CrOoSOOICD^igJGlS 
CTJoaiocojo 00 o1tds>2° aa>(^eio«fl®«n)©aB)>1cd i960 J>jgj6is ^majcroocn 
(*ko 1®3 enrages oca^" (at)a>22(u1a42®<9.06n9l®2' TT > aj-ft.'WTioro) 
®(3i7T)^2 o1o j «M<8flflo^oaii«5>2«ng. (8ranile»>olTT!BDCQ) (?<ead.i,cuoT>i<dffl(2ffll 
3203)^6)31 aJ§l6ml<66)002©S a)DS3<90l fflGglC© <tbjt>JO. GJ.waitftoTtTOdOl 
a)9g2 0j>j3 | 3»Gi2»o1<a>) PL - 400 oKiuo>l(a><r>;<n»o1aj cruosoojcn ojjc»a> 
(3J)fli^u:o(T>^6jr36)g aityycxalajOGrD ^.‘pIcroRDi^^® 1 ^ 01 ^- © < ^ >0QJ ' ?ra ' 
^JOalDI^ C-OK3)2<0)1WIT)V5? <7Tr$on<ALft(?1 fT)S^JD»9©1(r» AOOlaDOil^JOlO 
oiqo® Qj202«rr3to <®,oejr*sajlo? mooiaS >eiOfUo9il<9>oo(r(3*3)l©c^ a2°J 
yocai (0)6xm fiGRlffirila^. ajg1snfl<0j)'j(O2OJ> (oos^o, schsi^coom^o alajo 
OKX^dD^Cn) ®3ti^l.S®9C0>1 fflOOl. 



cooaiwvicTTo. oilTpepoTio. ai^ce>cQ)(iJla)liZi(Qio. rrucoai 
0)0)l(8ffl06TT>3 (Institution Building), (8reao)i3cauo1ix) 
(Q)£joiQ)1ti)^gg) crtoo«9>®6mo ag)m>l8jr)6KT» nvjt'juxjrr) 
20(0) 2DCKBJ aSOJCJdkglO? CTOQQaOo (TVCO^C'^'-if’ 
ODD <TUo(?Oni(T>d).(/0 (Txn8<9.1. gJ-73 (*a©IPId3,g1 
©PI^JOo (T)CT7)J©S ®0(^LSOTJ)l6)C^ m>Clil(B(/0')91'TU0nO 
aJOi5Or3J?(0d r^^TJjO TO0)2U3i'JtW^20©, afl*bOJJQ 


CaJOJ(8(0R)XIlO <*otfaJOJOi<dQO.TX)(afl(OiCTOJ (OroCfjanOIDlbXI^ tU02o. 


(/)<mi l ai6rr)iQoU)(3PD (iraoiafunroilpci^ '>(R9 aj i 0 (. ,| i (7| 2 6)lo;>ro< 0Do(?T0jrn 
arx noajo i i.njffl)lo(39U)C(Orfliln»2as «BWX3<wni2al(ao)2a>u8 ©((? <03(31^1© oj 
S2cd0^CTT>O>jlZOCn)l 6nmu©aJSlS;QQ5)0Cn). 6)6)«T)JOO:iULO)T-i'02)OaJ) KonjQfl 
0)^(010)11^ ^ou/orn^o 8>^3«>1s)db)06rs^ aocoxsa ^(Tucloaoco a>o<& <&I\ 
Cc&>o(i3ajoncnrfhija7)i ooxo.njfflluwiofnom^ < 1 gyrn)aq^f>(ora)1<r)o1co:offlocO'lo2' T,> i- 
ajjcolxt 33la>2J)y'j3<ooi «cu6rn1(Q!j£g ^RGcni^jffmo qJ1s®oco 1 m^raTaijcm 
(DlCDOCDn (BT&<J:3*Oo ICAK caS 63(32 ©(tiSHSDOJJc&aiaa CU)l0Jlrfldna 

02Tj1a>o1aj2. oJK5J«66)3eiai^ @d adlaJlrajn® ujraibmoS 6m,^ono «jni2 
^ja§* ©W(T)g1<flS: oloavo^aumj (NBPCR) cai^ol o/l^crol^i. e®2S 

<001^671?, 0)i0i)0g1, aJJOhXtlei f^croloj^os rJ 2 <fI> 1 (Q> TJl2TO)1rD603(^ 


Gj1<o,(TX)1ajldoom2a2 ^(o^cnld.-rucxse.wldk.rin^.d.aa raraec}«bf>D laKXTDOB? 
<r>«>fbj«;(crn)1. gowIcnoctBl oii^cninxrunoo lcnosn sl(0? t-oaj(&(0!0)lca6)2(m 
</D3(nj(.(3)lnJ(0)1Sc&02 <e.©6TTiW0)l CSIdOlAjOS L<^T»^>G)d <iOtil.aJ3a)3(af1 
(n>2i 0)1 cafl <95>) CTO (0)1 T) GO) (0)1(0)10 (TX0$*e>1. 


fl,odraild),aj^roia)1 oal cuccworvjo cjolcmoctD^afi tt^is^^Uaiopi^ 63®2 

oioilms ®0^C9(3Tn)1iTO. Q)D (BolOOB) OJlf305U)(0)©S 630J 01 (13(1)1(0 

SdTSOtm (0)1(0; (3®cqaOon)1n)olaiiuaiJain(o;aT);. axio^co^ois <e.->c5rftil 
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A.T, 0 (An i N8£'H2° ffl2 aj i a ° r ® .ruai-tanmcno 

sornioemcm rarac^oo ©Onj} oilaoKHilo^. g)") pmwhjo 6io^aif5l^frr) 
(U)la)03Jl 1953-C03 (GId(S(1af>0 IARI CQll^S 6)0; 6Hito;(33Cr)(TO>0 -UOOX^Oei 
(TUDJaJlaJ^. t£ 6)0 (0)00 CTUl 005)0) 0)5)01) UGC gy*3 CTUflOnJO) 010)1 til 

a»<o 8 (ijlc)>(D< 3 ai<d>ejo uooejonjoajl 1 x 06 <e> ^ <ai co>; ans 3 <un . S ' 9 <ruo 3 aJ(i) 
anritoS a>1<mj ^ocoojoiod 400D <oio)1gci6io MSc, PhD snilo^ocoood 
mtfojos oorajo gjmxD^STJ^ar) fl^a)j<ruiajiooj 0 ^o<Jo)O) ff>Q<o,aio 1 
«96I2(itho)1<o 8 oi(\olqjlsi 2 fl OrfyoxoaoGctD r\ifrii ajfiSK) oipj^imofirri. 

n^^rujo olabxj auobViuxiocn coocru^owGairaioiDOKrflmj zux.o>aa 
coaoiraismcfffflieiocui acoJOKrvo^lajlteosm’o ci)1eKT>l(&<3K»0<n2 o <o>*l<a >2 
o<u>o. <iio<o3 Golol^offtowflojcroj. for) ciriwu^o ococf^loS <d, 6 r «2 
e»A06n3ooii nw)0(|nf>^ IARI aMA atiAjofl ao^o <iOStT3*)ffl(^(38 OB0 
pl^mi TDroaJl^i)). i-» oam>canA. ainoi^ndD^o'/i^wo) taw5m6or)e«8 n i ®1 
«O0l<€6);(rD'O)la)OQin OJ^jsCrtO) (0CO1-9)SrT>Gl26)jei<3.</3 OmileJJo 014(02 
aruooei aj,\ 0 )^(rC(O) (/iaoj«-fl)6n>auDo-ij(i>63au3 cnailtu'o onj-»o<e.<o 1 aj 2 
LaJ(iK^op)lcCo^ar)(o 1 <r>;^o axonjlaioroOTij^u ano'jano ii$< 8 o£js;<CK» 20 > 

co>;6nao(ol. IARI gpjos (U, ® OA ’ 9(i "<j)ctt> colei <0)1(35 aiaairajcroD, 
oilrig oc^ o mio, ofliosTTnorooi^o-iKDa (o^^ATOlro oaojpi-a. 2 loeigjoo 
aoooioaco! rruor^oonmgpen) oraa^nno rO.O'Pijijojro. 

1965 a-co>(03 19/2 moo aaoo. ojoo 3 2B<>o>A^ 

cOjOcniaolioJ OnQO(3 *mt</)Vo.></3ajo<38 okrudijloo^ 

(ICAR; (U)cc»oj)'s(3 rocoooioctl omjojroaroj^oU^. 

£3") AOQiToi5raiolpj3crn ccooooij, Gcnizj, Onajcc&oo, 

OaJOSo < 13 ) 01)1 QJDiJOS 0T)(OU08»J33(DGCOifldlG));QQ 
OJliOI3)Jd*.y3 OJ^3nJ<e>ffl'J1>l (.oJa) ffllaJ’ffl^SOTBl CD (0. 

a 0 al( 0 ) 0 llr^) 0 ira» 0 >l 4 >r^ a(T)§«TOc3 c9>-SJO)io3 aoej 
(.nJ3oa<o5)l0ra>l^c>O2(iD<o'lr^ togq-«oo c&ODj.fcoeJl 
oig(3(oo>03, aonijcnjcru)rr>o GojSOTflcw aaojcjj). 
glaoi atcnirAiaDt.n ioMknw>(r>(B8o8 coaGrfewjsirrroil. aocSwmI^ jj-oS-uoo 
<D«Mia (0 oi(?ool^jl^ 2' TT),0 ' lr):)(:Q ' 1 (SPi3aw).oOToo0ffloi5 (inaolcwsi^js^oD 

ce>0(3-flJl«. 0O<l^CS6Jeg)fflQ(I12 0 (0OOoO06TTXa , O)l<I) 

exarfbcrdte-osocolsiei owo<n<r£, <iQlcil 0 Sa|<T 8 <rvloGi ftxngj) lUaD-oxolay 

Odhocnj^Qa </)oaj<iUorT)t<»Jo«(3<TOr>OK<roc6 jdid^ < nfl<o 8 (B^ooslajcojo 
'7513)16)05 a<rWJ)£<3)i(OT5)lQJ96nl ©InJCoQ. oJ0Gl1©r$ -»J<7>1(.(/O06TOC3 
ffi^ioleniioaorrailo^o 'TmooirSMoolroxopiroPDloi^o AoaoMlf&oicnirAisro 
<a®l©(?} OlOfflilo oitfu^yi. 
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'irO'JOCOGTti(A ,0^-0jl,Q©«)6OI3SteJ OJ.oJ (.^ICOJ^OI) 0)001 

vM6TT>aoco(3io (.oioiiSOTo^oojrrooi^jeo (TOO130O0 ma&dikD 0.000 jfi<oo 
oil02<n)2. cocoj-a)sn>(R)Dej<»>sl03 mlatf <fe(aa)lc96)g63i3glcej©£ (From Lab 
10 lilt field) fi^oiKOOColo^on^ (09og-io<oo>l6xi$ a^goro; fcucuocn ei<e±^a 
ityo^aoilaiaottpl (.oJOOQDOoil^cp-arurfliaDo acei(.<uoaoo«n)o 7j©§joco>o 
i^)or>75)2 cr\)ouT!i<ru>ly oraoicrooco o »a^ ojoocoi6rR<o) a># n ai<G,a>06n ) 5 «d<td 
aiofoilojonj oiac^Anaiolofl^ oi 1 <w)i 6 tdd. © 00^18 onoinooolopj moroD 
u 1 (uqo» cri: ©>106rr) (0<9>6 )@<«)jo1qJ c&o0i©la>3OD<nX^oJl3iO(a(O)oi<e)C0a6 
.30010611130)0 !TX03«9>2<TT)O)laK)Ml (ORUJlQaOO IARI Oile^O ICAR ei2° !T)1 ® 
oxol (TDOfflj<ir>ld3»oaofn3(.(0)a^)>o3 ! <rt2‘ (> '' J ^ 0i^<8oi1«^>2 d ^ ( ®^ cr ® o<0 ^- ITOi '3 , »P 
750)1 6)05 ai)(3>27J)1 00)1(33 <iJ2' n{f,u,nel ^^P' 0?1S> (d§ ffl0<3>2«0> 

iil(58«»oertwfi 60io^3(V)ya, njocodlrrurood. irilpJl6«)^p8m> ( offcoislalco 
0)2S6Jr3lCD) Olla>(l\)1000f>acS63R6)2^)30 (T0Jl<&>Ol<0O2<O»U26rT§(XDl. 

5 )-r>a<3^D(nLo>ouQoa>6Ji32lo5 <riVrr5 oilaalojcwlm^ ooBnaio an>o. ^jofoS 

3)6)3^ (CrtODO^OJOS GAlO)1«0,a1aJ0S ^X7>1 OMOlrO)! (TV> 5 O ^>9l6m<3D 0)017^ 06rrt 

ij0la\)Ql(O)1(njo0<e^imoKi)1(T>oco2Q3 ao(/o1(Q>Toail0)1cQ>;6)S (National 
Committee on Environmental protection and co-ordination) c®$! 3,\5 hckj> 
iS»a> > 5<6flja>CXalG>2 l, D2 (0»3a(}r>Oo. ajcrilr>1<3 rU;<W)CQ0S i2)g <W>3 1} aO OTmlox^ 

75)0 758 nJ (4^0 (.njcrolauffloccilo' (TOJ. 0)1 0010)1 iJj(CTOa8 GO 001)1 CT)«T3(/« 
TTOorjnOo aj1^.m)1njl6)2j«2 iA0 ^ ,0 ’ <Q, o 6TRC>f ®' ooom) 0m)36)6)m)^1. 
lS6niO0(O(l8 Oll§J 6)(n>G6)6)(r)jQl rt3)<n>lQi:QJ2©S (TDCOiJOi (3011^0^)1)3(0)1 
a;<m; (ooarjaoo croofjnooi’o (.(/o1.o^)o.od)ac. (06n3a>oai(Qi;o B02 fi ^^Ji O)S 
«rojl<w (.ajai0(3TO)O)OG6if5 Cajcnj 1 iu 20 <a> Ajoroaclcoao coo<ro cro0(u.6>c^ 
rrUC0aJ(TXOT5)l0) oi'rloroglaj^. 

(TOOr3«iO«WJ)lsx^ afl§ o3)^3oj0«992o (T\)J3(O0)(ZK?>;2l(®lo2(n32. ©xJ02aj 
(00002° 02 lo, ^^' T1,ajco » fll3<:o) <r>canai6n)tiuaii0(oio)«>ffl2os6i)aiigjoo 
(n)2ao^OT5>'o ai^l c3.3§1co»;i2!0 cal cojanj n^awioarojo anogaoo. 

Smo^ni ©rvio^oav^l oonA wmpl^m) wi)>r^ (snilaukn (rcro-.il 

xffi 0(UX>. aJOKJj (3^)Srf>. LaJD)^ 1 ^ 0(rV)3©©(rOQlD)2©S (3T^Sl22©Ji^1^8 
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.ajaolao'lcftrol^p^or) «x»y od ae*faixv8 oiontf oeiDjhthtv a$g>:if 
,6nA'wl<rf 25 aii 3 .aidH) 0 Cio furw^^offywlo^ rO.<^oa) 1 ^^or 3 )lejDoro .^30 
?wt> 1 non! foil ©300 m. <mv< na>o r.i^fnW^>ffr»(/8 imsoQ-vOo ©ajli 05 >j<«>(a>} 
ireowl oraaicoiVoS ^90130 jiicrolODOOc© ajlej< 3 > 06 rfi I he Hose in India, 
Beautiful Climbers of India, Flower in# Shrubs, Environmental Conser- 
vation and Development -^cmlnj. 

(otooitDl rrorm^cntftl-o cmoH 9 i 6 mm)no^j<r> 6 ?n®^o? .s^lcaoTxl^rm 

OOLO. nJD (53 SK15&0 rulA(njJO( 50 r^i.S 63 n 3 lb)ei a.Ddrfbl.e.cocoirrborDo 
^duiloiTjs;<ciO)^(rr)(0>l'rt oJlew)t^§ <n>oS 30 Ki>«»>y 3 aKakhksilo^rn^. coom 5 i<o) 
ooai'Crai nroeQcinoniVn^ eiolajlrajcro itn>c>^ 1 d> 3 ffl<cro> 1 fn ;iaa ©cjigloioiQ)] 
© 301)3 ofloilm (TOaff> 6 coyo 1 iQ 5 (TO<e 6 >OGffil< 0 >glo 3 qjsI^ ttockxiojo. cjsrra 
T)l 6 iei aoocaotf sxruofflSMn^l, inroaftm), w^jorri, (srrooailro)Q cc^Trilwa 
(igiaiHnH5«aT5^1oai truooicnj i8B«e6)03a1^jc»3, i2>2<roc>3eei;}<a> caa<rtft<o> 

nrotOtfiooffll a(j)<m 1 aiocQ> 3 o^> 5 ) .irocgao 
oorci ailyol^sc>5<oo)jo ax53j>,1 coinojao 
cnlajloyrr)^ 1987 <53 gnmi^o (noisr&eiao}'' 

< 3 T>O§<vO 0 (OlO) aj 012 011 ( 5 ; nMSTTd CD^t&l 
01500! aj^. 200? o 3 O)ojjo 3 0003 

olKCWiloC^ (T\) 2 )OCrDaSo) 610 (Q>l aaOlOnO© 
fflotp 0^ oi' L ioo 3 m;LO ->J^o<cro>lo<W 5 l. 



ofl<fi>oj^o au'Dia^irtleimj© wo] aa^aai^ 

<roomanlcooB;lo^<TT>^ cru>3. ajoo 3 . ORcgano 'iilce>aijl<yio>ajS3<f*o) njej 
ffllo.aj <foo'i\io^go>Gx^j)ojo <nx 3 .<ro 1 . nil.oDsoi, axooailooa ■vg>onl .rjyxais 
(® 3 (rij|.( 5 >p«rot( 5 ^o 5 crvjoosrn ror 3 SAlnl^(rryTO.fTO 03 An( 7 TO'lffl<^ -^^jo-aioail 

ojeroj IARI. ^6x15 ^roaj(ao(T)Aoei'OTy> ar&aiaOD aurf»dOl<olei;o aulcei 
ail ei( a^snsj ailcojOT) aunxafliftoiJ, io>6Xi§ artjolrMsaijo 'BDrjjt&ajajjaaD 
ooonv atraucto ^(rolaisxoi^pasfiaojan ©3*30x13 rrvmjjo^oijo IARI <oa 
(roffrf-yi^);^,(Q>oeiT){6rKon:<^. ioso-cs* ©15 a-^oocoocruL^-a-o^ cnoaaoS 
OilSaJOSTCKJ);. 
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ojip<t» <r)(?oiocn>roTmoej (OOCtDAazoojtBSOilrrt crvx^ciDiaof®, (TO©sj(D»<a>o 
aoan 60 Jo_ 0 ^ m; 6 L oj.S cxo>l<o>jaro)>S) ysoQuocafla^cro; 6)i.aioao, aul.aDl. 
9)(fcOcroo(nil. g>:o;aj( 0 > 0 o r>;$36ral©ej yaocr\5ja>a\^<Bro.cj>l<o>ojl3 ( ^g3©s 
mno'Saio croieooioi^o nroai 2'r>;.^ao<ff>l<eoj(ji7><nfl e>nj 013(001303 Gr.oo^rm 
o-oioui'Vno^o oi^-ammorail icilol^jo'kmoi fflnO( 3 oi^c& 0 )l<& 3 l 3 » SWOSOCDl 
( 01 OD] (TOGQaOO. oJ)gjOHiSaJO^O C(^KTUlfa)lC 0 »^ 5 )S 6 XU^)lwaig)l^J' 00 )Vo 5 

(i)lof5 aiortla>s<a>jo(i)U(.<0'ir)ly larosq-ifij cnloaiafl ooaiej<OT)OT»1<o.02Cucj 

<3>s>g ©>6>c$ fflr*r>(S’<ruo8oaj(r><&c3 o^.’xrti 



axmi^sckOesnl. crsmlcmo. aDOoSU^lAo, 

а) Q6rnixpyflomj(.0)o, ffioas> 3 @s 21 . aJOlaoo, 

(00)0)3 <0>yfcjl«> O'U0(2)Jaril<6>l/>J(/0(O63n</S 
.^anlaiocQ>o<n<co g)iK>j§OTol( 7 >i O0JS3 
cm3. ooaoajomiajfrunomomlor^ccDjo 
(TI^OD OJO (0); ID Oil 03r31)lnJaJ OOfTDOTnl 

б) q}CQ>{0 (2)308aJa))lCQ>l(03 031)0^ n02)3 
oTTSOClil(0 0 <TO;. 

(TO(B>yi31o ml o 13 PI a 0 (0<1 (C3 0T3 (T3(5(3-iO 
(OOllO<l5 t aJ0J(i(OTJ>0)l26TrtaDeio. t dJ0)n}B(7K0>l 
to 611)1 O) CIO J Ol) LO) 

©cmiDooil^oDj o^e-Ici^o 

22 061^0 oJ ©1 

c®©lDOooila:o cncinloH 
Ca06IR(irt n063O5) T> 
o0ar>TO3 (TMocnj 

(ruil^ Cl^oJJADrfllGmOSJ aJ«il(.ai<0>3 

©(DlD(3^€lJGolOPI3o OJ*n (0O6nfl 
d6)OT3 fTOC(}-iO (00)10)1 &,$ 1 




wwi'j. raacoocilTsojAoS, <©1 cjoqj)©JVo'6Bt>:/ 3 ,»(j)ar>1 

mcoijos oioitacciara; rsr/^iraffyaflao^ fisaroiDtoflrajrm oi'iDnO. oaoitm 
(nil, rj;<o3oi<rC(o>^D(rtc'^ | Oo^<cro^ trvirxmtm TUo?oai(n^ rrxu5«fl»i«ft 
<a>j«reo©» 1 . «c§oo o-raraoemla) <&>^-u5ino<3cr.-6®i'j3 AoHTeraiwcKtf caroaq 

<^rxanji1cr>j ut.i'lciwaj. <0.0(5 odj o>^oj>>sls>ej tcruor*©! ojIoJIao} 
oiDcoils>2jSi<7TO>ro ffroisonoaosrrt. </i6mlf0>0d3(ru w <roao(nfTwn •nicoraRmcro 
0OJ mJDoSlI^t&OajiDnJasmOfQjlffljaDj ITOCQoOo. lrtJO©3JO/>l<fl> ClDOoOJ^ 

tTjyoci)63i32ileicjaino^!Ti)^ anottgarxoioilcrt !(»3io8ni(0,\o. /ooo tsaroiogo 
<no<rm<D6cno;6>s oorso .Q^s^aocol rarag)<oooa3 TroagiOraralcn ^vlsrao)^. 
(*>«><$ Aolmrualioaaiaroloi^e; <mfflT)CD><ff>3m$.ra>©<!TO> ©raj rauooraraic 
(0O<T\>_(CX0O611G))O<dffll OIg(drOO>JCIT>Wl(38 CTPagnOo (IIP lira m)O<30OJ(r)«9>0B 

a>o3c0>ja>aij6n53cal. Gicfcoaomjoifljdfcud raoraleiigo ORdiGJo ftcwBaro^ 
(iDcoIrn rawagfi-oo o^ailrajAol (jncocdajej (g,^xro1c&i)o3 racnla>a> 
craoo\S.ra)raro>1ra5 rruaflaira-ai L r»Kxxorm.aj gocnocrn. 

(0ao(D20(ai jicfJoferj^aj, ail(/i)f3oooo(anslGj;gQ raraauocDOOarocziocO' n^aix 
aiofoa)1<>2jco>0)oro>d©jo1^22 aJj<3«T\.</>aor>^o, wwmojun^aodns'ixojld: 
ajoorafffilrar^ cnwScrioio'OAao'O .niccpoxrorol o> j ao <o>y1oj .^anlciioco^po 
crr^, L'i l o c©OPil ia>' c GyB m>r»fla!/a<i»i©> 1 o,cp(ai 1 rajaT>j. ^ikuot^ 

GaOlQD nIJ(0R)KT3 OaJ 03^631303 @CO)(3raiO)jajOCnjo aUdOJCOcSS) WlAiJJo 
raXUlfllCOOiflOT) gf0l3XO*t«(/3 ebWtJISCOTOTIXPJO (3R>GgrtO6)fJ10> (nj-voocolajol 
S'o m>j33aioilacra.fljffmc3 <o>ram>. 

3R<i3<^o raaJlaj ^rrtDjOsJ'dliCDnJOtnomlO) 6Woa]Qjy (An Introduction 
to the Study of Indian History - 1956) aj)«n> c<J>oi0o .dJCRilauldhol.^ 
rarecHjjj a):8.-fli(aa>1<r>i0*j ctocxTn (/licraaTjOTaoolraiurtrdcrpj. aejo<ft«>iia 
mnsjajgg g>T^o»ira\ra>©i'TJO<vC(TV>£aorajo cuIq^ocSigIa^o ■araaioa^o 
nJ 0 ldrf© 6 r«' 0 »( 0 >l ^sm^wo^Tn L o>(no®o«nvtf. ©") (.(ncnnnjjo <a>js<3(Tn 


t-JToldtl^raiffiO'O atazn jo 'aoirjfd'ou-^o^o (Myth and Realty - 1962), 
The Culture and Civilisation of Ancient India in Historical outline - 
I9b5)n |)TT)1 cwtods 33§J3 afloaiuil cejOcfeS'jTaittegl^eiad CDlaKlcoraxDo 
©iua^oajsl^jsns. croaQ'iOo Oii^w ujjo(cri>1oi06>1qji scSo^ooral 

co)j«>s co>ail.0>o<n;rao<»ro®o, cfl^aijo <u / 7>raocn>1«o, crviocroA^iBi Aocu^crorao 
AnooarOTi mijeodulm f&Bxra<&>oz?>o '.©mol jficnosmtA ajan)^ n i'OOC6rril 
A((ra)milcvrtao(D(0o©j(Q)l6jej T)39la«oo^ASOcoil c9.6ir><e©0ia>©«ysjfn)j. 

2jjrio>^a6 2Jo1 t ro)njo(»rara>lrojao.cD>ra|j, 6> w ajoao. ©Aocrooaiil ra^aworaou 
o\!o3omcoA</3 onraS <o,1(o> or »jralL(3><«JO<orat3)T6>Tj a'lraflooorrui/no njrtiewj 
sjrara)l©3>:'9;rf«©;ar)W)1oijt> 'ff&nrj-vOo ojpflro- -ii®>joino1ojj 9Jol t ra>©(nioi racial 
ao<o ejraj^eiexosD^olaj; fflDiaj)(2j29 raocoo ajj'TT) olejaplojgj 
araa^ano aiiTH>:o;ar>oy aira\:oio ai<3raio)OKXPcaoilo3 wlairaroocon crflei 
tj<eio ?3Mj CTT)j <^)<rr>ogaOo 'jilooiTolaj,. <5TO<a>l<mra3 a3<ro6woiO' a (Dj raid'd 
opot); re' 1 ailajloj(ro©( 0 )tan©cr> - rawoira ^©©an^ioo oim^wj^Qo3 6>vi 
ofoocpl yirajrmj. ^©nwgpo ^loraoroj-vMocaoftsnsloi njj^oajglojcmj. 
o^fm^aDRo (irs<ioora2ocrr) A^laJlojcmoft, -»®©(a)uoo aJ0§;<6)206Trt aio^l 
(UdcojarKbl afl)00i)§joo caoaijnno au;«eiKeo)0coi1 cnlralaail^j. rTO6T0©rn 
<s2'0)m(dtRtDaocr>sroo3a<sil5ajn(T>3 crleifoVoSdtojfm raocnonoxa^o ^togi^oo 
<rurorJW> i js;ra»s'j. 

l990iftSl2a gpCOiOaJralCOW'OTOiaOjrilqJ OACKTUOOlil 
ojrunys'coroildK ojdl«L r »J< , » a3 i*> <3ra> <o^iu>o®ooteo1 
INDIA INVENTED a©cm a-vjralraS io aocncmgjss 
©oj -sjorrura (Til^alcUo^r.j^jA'OjfrRO'Ql. 

(r\joajao1«&(0O(T\5cra)e6EKo;o fT\)m>ii»L(vjai(8(aroi 
<d>(T)jaoitP coroioallai CDoroo^anS fiocrtf olidal^j 
fo-D ajramj® goo<>joc/3 c/ijolc/S rulcuilocoociBl^a 
((Eijs^CTJjleijo) o^oojrn. 

1907 ®;6i6)ei 31 (rt GTe>cy5l!0 6 ar)i 33GCwa(3 uxftoocTxrS ®<e>jauoaijKojns 
«(TKno. itrooijn-oo co»6ic^ enjoei^Aoeiu ©ajojaifl^rai co>c>oi coil qjo col 
ojrroj. ©A083,6ro1cQ)ocon©5(roj rap 0 QOfyraro> <ro3<r\)Doeoraj. i^ico(rCra> 
cnijourarai 'uem'uiloirnoconraj'rn i?n^«nra^ a)f3raoaKrt ©Aomoatitoocoil 
OJCTDJ (TO«f3aO0rDl6>r^ nJlSIOTJ C31feaJ0<Bi CU&aOCDCS oJ]©6TIXQl0El 6)rtC<3(02 
<T\>05 ffid>0C@Sl(C3 oJ0eJl«Jrfl5 aJOltyiajlCJOTIJ. (0XB);fclO (30CB330l»<$ (.oWLO 
eiltd) oJlg^osjOiivo nij^eiTKon tu j<a>l rajcroj. (OOjojdo^ oxJsxjcoo? nOO<3aio<druS 
<TV<&uAejo< 03 £icQflra$ oilcrvl^lcii rtCoaoraS^lcoocol (.«jTjr 30 i 5 > 1 aj 1 rajrrr>j. 
ojoeileD'ajcolDijgg ©^jjauaoKcomcCTrcasAojrflajocojlrajcmj mannas 
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ttOCQ'iOo cvOlaJlo^Tn^o' 0 'vKflqJ^jlc^fmojo. 1918 to c»no<aoioi3(U)loej 
« 6 ),jas 5 BfcTCCfflnora) CDO v (OCQ»lltR 5 (II^aJ 0 < 7 )iCQi; 6)5 19 OJdDfJ^ajDOlflWCO) aljltffl 
i0C6ir)1<f*s)jO ii nxocj^jdbuaxTuan a«e><i3 r»cao3o;o oidGQoneKOM) C3 to<d>oi 
(TO dooDKOTji cnjocm «»$)<rr> Tilglo^olcjoern oooaoio# <m&r>'ko 6 v^j §1 
oynifffi. oramoorS raaoil'^vsoi c<a,o.er»ilai>e2 ynoad <r&&;glaty o <3i;sf3<ro 
Cc*o(snflai38i ejoglcid cr\3ce>iQlej;o nilnjo^amio a<n£l. ai3pi;nir3o9i 
taij(j3«j^oyoraio 'dlcoiocil ^ooi^tofl oei^oj as&3ijl6>DB>1ejjo aocaoaiJ 
(TOnil«>sffm»©aT> oj>;s$<tt 5 <r$<o>;cA aflo^ospcrco nj;c&fO 0 > 1 c©o«m»T goaio) 
awijsflnrf 00203318 si ei; crrao ml ffl;(rr>;. ggatt; ariaS 

GAD GQ85 OllO^OG^DOXIo (9>^SfS3(4 (.l/0ffll^«J».1oi^o Ollo^03^D<TUaJriD<iJ>1 

<d>glb)ej (Bid(io)oo o;£>jo croirfJ cnjou^oonlgj. (urasoBncri 1926 <a3 (togqoOq 
OJlsrR^o QjlGOODGOOlcfiS 096W3;«fc<ni;o (*O0<3ciO'3(Ujlra3 «aJ(3(TlJ -UOtT) 

OOOo 3 loG)^d), 31 Jo 0 *Jg 2 (D>;. 


oT^GcooiojaJoeKTKTOtloa cuejlco (/o;<flia.oaa>l <\j;exdm>lco>lo;aT> an^sicoil 

0^(TD^ 00(30033. «d>i«Di 



moan cu^oapoao, ail 
aoi<o8, 06mo§^iai^au(33. 
a 6> anneal 63 r^rmloi 
©aj!06i<a) <arjGQaf)Qrai1 
CD; T®6*0 .af)lQ>3ckOfflO 
conmjrmj. af>o3ruo3aj3 
(TO<8oi<fi> CI3 COO QJ3 j1(38 
(iraRi3«\Oo aflc&^j CnJ<9> 
smo c0)O^aJOJaj;. aJ 

Cioaj «©lce©<o8 
ao\>a<^<3 nJo’l.aaiaJloS 
(grasQ^^ofooilfr? a;<rrt A 
ciaiau^cfeGSDoso^ no; 


lhe r^on to 

WMM 

« developed precisely ^ 

orofi. brtb *«9* ton- VK « 

of to *»** W 

* '*• ^nu t0n 6 f^' On ^'xecssu,, , 
-ksiical Marxist 4ZT'* TtoSrit 
1 fcay c a J<Ki ».. fil “ lUun °* fteedom ... 


by lU »W<« 

«i& lu» 

fxrpciwttt) Ukla 

(■(a Iron 
g.iwnlmr 1C / 
S«nmaoe. Thj» 

■Mic hu •©« j 
tomato b>«/ , 
Mlioily 4. / ^ 


B CJ.COOD;o Pl(3lrf0j<ft><0)i6rr?0ra1. JOT) 010fl(tfKJ> (araSQaOCTTrtlfflOj nllCJlD 
ollocn ojBOO 3j8Qjl<0>a)0<£6)l. aiacead 7\&f& JC 6 XOVJIO; nai^ail^tpo^l 
rn)Jl<aral^J gigoeJlanrt) eoraicolo3 «ro; avaz)(3Q«>o&riilrr>» oajdcm;. 

3>5)o < 0 R»o 8 aJo anx>ei;o rjolajlgl^oroo eonajc»ocafl®;nT>1§;o rural <a>u<o))<c3 
(TOC^rUiraKnlrri A+ aiding. a^ooilcoaS Bo-^iDOAO^&rnil ■08 mraicoi 

gui<8m> o(.«nafi oiral aj1§1gjoro)lo;rrD;. miotni. ©7) rulOJOo (0)©(^ 
-dlraiooilfxr) airaolcalajj. micq-vOfOTOiliTi^myiai csie^eoaio msoo niej;o>o 
aJla>2<TDj. nixx8ai3<3oi)l©Pi anoGijaooioiltiia^ m;ol »j£j ajl(axo6mg1ej;j 
sonu^hgleijm^ga aj;oijoii0.cnrK/S OiOOfre; T)1ocoKT)l<a;ar>;. j>,;§(7m>l<z3 
x>oa\oiraicQi;as 6ira; ijsai^o <BTK!;a.03 a\i;^3d1ajlm;ar>;. 

c/>sml(o>«)oai3i(0'(TOil(T3 6Qjla;3o c aisle® 6W)>oaMoaiJl go^oaxiTxtxoileip 
CTOOllOKinCKOSnJO^O L u> ' , ' 0 ^> ('‘OOBJ, W3ma3 

Tfl)<ni') a»;aooaJ^i3 sorai^gjo crvxifr^^^oo, ignjonial, (ojoa^rji ^anl 
Tjn<poaril^.90wu^.s;o raraeq-iOo -ifipo ffl'nffmij^nGTO'ons -iioloj;. racism 
®1rf»tx!oci 0©Plcaiinlr»>(»3 (TOCS3aO(7nO»l<Di (BlODlOfi (TODlailOaJJ 

srn;nO©rjioaD gejo^o ^oanlsj. ajDaic^omicwfoionocftanio g'D'Oildb 
U5omJ(.oifODil»c^co)'3 W(xoe,(0)uej0c9)aj;o aai^^oaic^laci^ 
arrijan^oMi^ aao«oioiora> axiom; anlu>,t>joa<nio^ai;oaoi)4)o aoGQ'^io <oioa^<vi 
oiocol^oloTTOi;. o^oaxiomilcoips aHrai^rnoio^rnra^ gni3w 
a-DJOJ<OKD>;o ^PTltftrflnQIS;^ffiT110o8 20©IPI^3l(5i n®Ol1(04 GTJ6TD 
©2©>lej;o oraGQan'OOilrf' io>©cQ oi^«oiloiL3 ojwilapd©oa3 d»^co;(OQCQn 
ojani. aJfcitwu caidGqnDo toiloabioms^iooxo) LOirolflOK/oocr5i.'0)izioc®1<o}aTi;. 
ai6iT^(0)o c<vJ3oa>o 6iaJ^;rro ^®ai</0'tjw>lcoi ailmo (uraagnowilcrJ ihpIirtoi; 
aooomoxtlm^cml^j. cotml®) k rJ(.d.lap<«.@;s>s rji^^Dioyojo anoi crx08(9>la^l 
ojan au^aoln ioo'oid' avooi^njoilcoijo rroe^noofSTCi ajjao ^I4c9)^a9ilaj;. 

(33$f}aOo 1929-raS goocoi 6njTf>;aoilaanows (suuima cum laude) 
noocSojordfulc# oiVrri 6 nil<o;r 3 o abooxioootosil a^oauoT 3 >W,aoco^(TO 3 )lo<^ 

tOi j£!i au mil w; u moil ^ 1 >jil3 goT)>o)tiJocooixA<r> (rodno^Qtft.aiotii rroCtG)OQ(8 

firfdCtya. L<'i®30'>2iofoiV?>’ar);. ra)rw;pio TOGQ-ifio ®TR);ol 
opirfin cssrrtl. mjs(3art aroGgaO(Oio)l6)CiJJ .njai(5<oraiai(Doi/io goroii (owem 
aiiaculo;in);. 

©d>,oco>c<T»Jl «1 oJ 1 otu>.oojo a;p;aja5 qoj cr6ro1ffH(/aoao u <mou>pni« 1 mo 
®n®yrr>i- cniaicomj «olcn; m:<3oi<o»e)0(/?oeiro:l<ia ailarofO'lrajfm; (1929-31) 
(Oi;saao. srocrioomilaa wsm'towocrocowjroilo); rj^ona «(3<an3 soroi(U)„o 
ajolnjlajlc^cm;. c/icxruL'OKOW'lu^ sortkKnoen^ w3ao3 T®cmo(ono;aT)j <odoq 
noowritex^ aUcoioaxjo. c*;oaj;a.oeja cro£il(0(u> a;a^1o (ru^riiAGioc^oGi 
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<u»lej2o <toco*oo oJcl^Jl<es>;(fi.iQ>:6reo(Qil. 1933-03 orcegaOo oipcrncoilopi 
onoidojjciuoa o<a»oci!§sil^ TOio^orLkftaioal Oajflcn)}. scoil6>s oikm 
o)^<io>o</5d>s»jo<r>c<o «*(.r»joaijm>oo<oo4rn otdccjooo <rroo1<o>6>o^§l<o}<rrKb5. 010 
oloj au^emloS ai.y Ccs,oo1<es);s1r^lao^-TT> 3l(fDlrooco>lo;crr)1§j ca&aqoO 
OTO)ll2C^O). ‘0>.T»}ejo TOCi3aO(OT3>'l6>($ <gjO(YV>}c&(/S o©gjOOK3<flS)]o <&J'Jle06>}o 
oflCjUBOCDflCOjaTfly. a.0dh4l |.aJ<O>1eOUia>0}O C/)DC0T16!U]rjl)laai>06IS OllffiJCQ) 
sroog mjtalnilioo^croaio^ajf® ojtepdidlcfogps <3^oou>cr>OoJOi.(0>fflO<un 
6>L^O^O. 6)cfeomjoaiil. 14 ai3ra»s>OT3> an&cu^oojco^ailaia ^(i<cra >1 

CQ>3<&5)lCO> O.OZrAto flraagoOo fiKOPll 00>6Wr8rm}OlnJ}. ®nO)TAOBl«fl.gJ 
00312222] i9>S;(CI01 ^Hi?l(.TJ3<0)'U],a>prriJ2DC0l(d2(TD2 <6)3(Ktr)0. aJ<BlcM10<0> 
ao w <oo eic&»ai^ao<*>ilcQ>^g>oj es»§jo laojcaiuoa ajaiojioro) nflapepau 
m>,auao<rD (trail oc$ «e>s}fljrei ailadco^,<r>3<Qi1(Djan} arecgnOo. 

1946-(08 O^gaOfTTOjVn ^aiidnactei taJOKSfOISayaDOoglaJ SOQO fflOSfljjl 
aoaiS n04ms»an$cc3 olauflaj (TIFR) ogyrro CTU£Xjm<n(oro)1o3 OaOJcfl 
eoaa»p<zoar1^ lojnifljcoRiiliOsioriS jxusrno nJGidJiii ngroom^ 

nj<3oM«nnci3<AQ}gi2l<aa 7iBog-.oaj}o eoeavjo o>oz1oj^@q enjcnuo 
soul. 7)€re^njo^5)SQ);o aji<9a)tio>jmu3 coaBflejjaa fma^f^aoiilo;^ 
(S»3cooroo. «3(§ (3T0»1<Tiooai a crurfii am caroikod aflar'5 QjsnKnlaftaoKtf cruGJoJ 
o>Gjn</3 ai1cO.<n>1^1<o6)^<rrxoilciDGro i<pxu, {gopjffljo <0iaa1<o3 

(ar^cncoM loaom ran«l|r. locovoi^aiprroOTng^o eeroxnflajorn}. qd« coi^std 
OJCO dCSflCOJOS ajaO))OJ0CD)lOjaT>]. GlnJDoO. 61,000^^0 il (0>JS<90o cjaxsei 
OUOtfQjfiWOlOlbXlJ oJ<fc»H(aiO)}o. 

TIFR s>qj (craagoo orolc^ 
<fcft>06rritS0«fl$ 196? raS inraaimx) 
Ofl-J}. rdlcmls<0) aJ}(O}c0G6>aj§l 
y. 1964 io5 (®d<iqaOo CSIR <o3 
chDoolflcro (Tomc^l^oaul rolfo> 
ffll(0)CD0CO>1. (TOJ)S0Glf5rc>^(5>6>rrT) 
ol]6MD Oe.(n30O<«fl ioJOKflfOffjfl 
aJl0}0T> ZstDOOOraiiS mGOV) 
CwIgOP o4)<73 GnD0<3 OiOdSjl 
GT/tf/a} 630,-tn aixaxfiati n^yrn 
aocODi^mroltiS ^int&OTril-eaoo^o ca^oel^. 

ai]b)6n)(5iid*)!Dirow)j^ ajsaiaia<T\)eiQl(o5 ajrajoogl-y croausmisa cuJlnOCT&rri) 

caradxjooolcaps ai$np<sn» •o.aoGrrsc^' njoail (roeisWIryco? ca«(3 sai 

o?» * 4 j)a>oxKBKn ^ngn/l6i>i’g"3Q04nS. ooj <ma*ii6 njpoamScai^ </doortf.<o> 
<ft>i<=leo)oeo> oOfnilfn^Qg (TTOPooojflrogos -oi^Gl j>}£> i^oofad o©j 




HIIMU*!! 






as 

» #1 




OT^(5<f6>!O330332l ODGCTOO<TOlGQirfliad CO]nJl<e.Ol«9®oa3 Gl/OJal). 6*fl>3<n>0 
cnitoan <oai«r>1aj}. taJcro<a>}(o> (TFoimxxrcIccojcftjoq^ (Troyslajsu^fljoloi 
OLOO'iC. oabocruocrul, otxSeqtojcliooot o<s§G 50 oorrvcnliS* 
ooma^oejlflTOi^uS, 6>?v:nocil(7TP5)j^o3 (a^ssralra) aoloiorajtDWBgio 7>q] 
«> i;<3ooi<ruco}(f>s>Q}o o)janoajloo»5i33;6>2)00<e6) araaourajlaj} ^sisreoraij 
ollr3Jla«^(Qloo‘lacDo Ci)o3cfti«d»i3)ibirrs0'a1. 

otajonxi. G4>,ocruo<n/I ojlaio^no 

C<ra 1 ®im 1 rpfilfril ®ai>ci>ooi<ftG6>o-Qo«m. 19.31 

ejoanlojODj ra»rua;6)S ojlaio^no. (zidnity&s 
ffl2<W0) ajj t (0)1 03© ifrocdauidonjouiBjeio 
c ( dog C aro aoaofflSOTOt^. cocmoasiOTD nj;j.(5)l 
0*1(03 6>4>.DCa/Omil rupmoilooj C-»J0»<TDO>130II 
aai aro^o1«^ofroLOi»aDT):ofrTi. 

i9»9 co3 ailcwootoo cnxdoiceieiooKOGJCiplajjo 
oijscSmi ^JloSrrvsGmlooj gar>a> oioco 
^§1 qjjo ailaxlola^ o^o^nmioo-al myag^oo 
(scaioimouninMOl^. (/uld}(n3s6ml(&3 ajaj 
IojcoctOcoo c/oornJ(.oie%n)Txjaii oroco3fcTiic3g OafljaJeexj^tDiaoa^l s»«§6io 
ailrMOBDoaGd xi:3y siaj^oad 6)a>ocruo<rijl<d« (ODOjrrvcco ejs1cO»)^oia»^ 
creocol. 



ooaio^p^a^lcail coins oiluoicrulajicojcm ©<e>orr3C<nil Ajoauaoaxo 
o){oJ<9ai ciJ0(8|1(a»ai®s a>5^cao oiloi^ao^c^ <e)2bl<Q>j<an(o;cn)j. ci-wso^o 
(ol<e> oo<3rfb<n,l<^i<o>cr3 »®m>ocr^ ooagcOo ccpjojgo 
imrai. 0»cm^wo»o>l6ic9> cniosojcroil oj^as ^cgoiioraAsi-^ (ra^coiffou* 
Oil(7>r3:^>Tlo GfvOO(7il<?0(3CO)lrai T)lor5 CTOAgl aOlnO^eJDdS 6)0)0.00} fflajlxj 

&>'T<dj 6)xt &>6Krsamo$ (Discovery of Indial n^cm l u)oji*xoio) rrJluSl'0) 

aocnil ail2j^c/o1^4;6)<0»oons q®*}0>Iccp cr>1 o j oj dtocoioi! < a3 ®to>^o jjo1(.oi 
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oopn^olajjgg Qo>ano;ail©<$ aoofiDc&od <o)lc*3^o gai&Dl(jjajffl06>5TT)(n5 
aOGQnOo oi;SrRlO©3§1. 6)c9,0<n;CKnn^6)S oil g^rul^aj coil ^|3(3i3) <r0C(5>CCW>j 
<i«iOUJ 0 ffl^eio <TL<7li&i)3fOJo ffiSaiJnJ<iMlOJ£> raraC^nOOOTO OIVlKrCTOl^ 
«a»moin)> 0 -n^<ipo5. «a>3cn>j<riil (oaio^o 24 orac$ oowno oaaa 

< a JEfi<*^x/S) acmoaextxm ooaocojwaa aSaaodb nj^rrua>jofciO)l<rt <^3^ 
cnocoil S)«,3fU)o<nnoaDc« 1 oo )i 2 a nai anooi^lscxo sncolca criltioiorc 
OiS@ (aaowlftoafiBBca «ro*> <tmb3a 1 <nw>;ao<rfl« l jlgj c^yrr>aH, ^as>^ 
soo-iD^bRTOil©^ <mDGoiricnrf»ai2(0)cn;l^o l iij2)ftirfK»^22 eoDaoosrnoomfl 
^j.'cnal u3©3 «nil o.^j oo jrS. 

2007 oa>3(T\)D<njl<o>;fflS «<rao®(&>36nfa1 anS^utzoailojcroj. l^wobgosh 
® G § 6) ° 6iu^riblB4loJl«0>g;©s injisocfliCTnamofl. 38<a>osriirilaj);sy; eoc/xaomi) 
ajjosnxafod croo«>eia1^p ( as)Ofys^<a®i6TBO(Qn. <3O.30>m><a<£»>>3<S oigexa 
©ffoi^,1ft»o©6ir)©,1ejjo raooQnO 

oyrDlsxTg fn)ffl®6maB^©oco1 ooj P 

i.cv-jj:«3ij\.otij nijoor^ o^o,^ t 

CT^3>U.l :U 4 b).l. < uiJ 

OlAn3C'50Cl:Q*l'Of O0> ti).:>.:)TT)0C1li1 I y '- ; 

e. Jti to> 3 n >r j -» ii ,.xni m mC » >-n o ccfl cir f 

eR>iaa.o31o;fljffl>2 3 £s*i.CRmiiirft©o« 1 j 

i960 ajorS jo rtf oolodl. ©.oonvo 

cml mlaioajKTXxol. sol^cmn^ 

<arocgaDOB)l;i’) sb amrj$ (.nJ<xx»a <2 
eirsocDil^ao^as;. ctojoIojIwc^ qj^ 

fm^TUOTtooaj^gVjoiJKjocon akby / \ 

rrooeocu (DcftaS <r)ft&< 6 > 1 m> £>-»> 

tZlaOO' w aJW>l83O93eJl©0> 0)0] cO) 20 

vOtf)omoajl|j. 
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2 ) <9 veto Aar# Gm^oiiajo^n 'imjainrilcttijid <f^(/>tsihx>pi> 
0U4VJ 0fO>l<r)>O A VUjIifh (J)OOIntlom<DOm<!<&3 a13'*2J<0,OCJ I/Qrurdism 
irU(u3an>tvam&g<t&o anoiU'srrilc&GicDonilqj gnfflio-olo^nri] (oomj.roco 
Qm^mOlBOcSOyilajjaa (J-vOO<7il<8:>ROO>;«1S <6>0$aJ<y05. SD(TO>iOJ 7T^)fm 
GTJDdKoJdilaJDSlCQijSIS <OlPJ'vJlCQ)]o 6njanlQO<e>cx/o. ^ejciSotsositfkh ca«J 
yjcfegloei 6m^ar>rJauoa»ostoijg‘«b o<^3«e ) <o<cia'Ooi;GO’alQ2crr>2 .tocq^oo. 
UK>ocr>a>o gawfflojoojraj«mcruo3.jcot7joc3oo mraSAorojo tmonmao 

<2twj>^co5jo monoid {.-,i</voi2®3tO) <?T*Tnn^o&g as>6TB(3W>:xt>2o crocqao 
<W5ilm; a<p 1 firran;. TIFR, BARC, ISKO «u>;s65T}1cq> o^oobjck® ctudooicd 
6STJ03 7TdGq<^0'0D)l6X^ Old “eiaA «iB 1TT> OTOils) 1$ SOO)CCl003aOOGmOTO 

gpatf. 



1909 3AI2S0ST!K4 30 061U03 

6ttnK0%>£J <8io<o>lt'viua(nj'0)2»oca) 

oo; <o.;s;a on oto> 1 eu coil ®;<rn; 

aoenjos »rxr)(i. soflOAiSjoSOi 
aijQocDl c7ns;ara>5n)CTu>Q23iS 
640^ «9>iS2<>CTUQoailo2(n»2 <m<a>. 
<0it>G§aOQ «<r>l^j;m1cm ail5 
^jloS^nopifsw^ gj(w^a3 fliifc 

amairtiolrUDSl^os <e»sl 

0(31ij)0§1(?K)3Jl 2031. <0>(C*O>1 
(.odoS m>j<$ aaajOT^ oao 
ocoooi 6 iOr^)<rv r A;g 1 ciomn 
o;rm; (s^oo7ito;os oA3p8jo 
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<rvo. aioo>ORS>l®8 alsjfflls^tesdjaian.o-an G^noal cfe^glcoweio a^oxstu qiod 
oxr^S rucilcoi oioo3aj®^o ^§Tdooejo 2j<w<^<a®jc3>i)crT) 

aJlltmo-ijmfonpj^o niDtraio^rroo^lojTOnlei^o oic/ldn «9,<njaocofl<DjaT>}. 

axlcotaxd s<d>ocbTjJl<ujB 3 ajj( 3 (oro)l;o>o<ds>l<s» ocoraiD cmogano affioiomjo 
oxi^io ocnj0i»QGnj3jl©ej aoocmcS <aoa<5 oxKoxrdcnjloS aiocno 

o^eflonj. cm o<o> <o>jsdor5 ^^jol-^D'o^Oilcoocol a^oL6ajlai5si1©Gj(OR3>l. 
2i&n5 nsyBSilailcoiolm snilojfto amssroooKrr^o scp d aouoiIasIqoj 
( oftoejafcle^o 2 ^< 8 (td eaaptoorrtlo)} GajflwrrxaaaT^o (^©lopD^ a/koo 
oilnc^ mo^aa, Qai)Oti) 0 & 8 <i>fl»lca>o>oaCSi( 0 > aJorrxiTOilejocQfl 

«2<roj Dor^rjo^o. a'D(ti\iO><AO(roi<v)o (a£»To7flcflS<r5) ruejleaKKO^ ail^oi 
rnnilfn onG^TaasDfQOoAooCTiglral^crn j>,?cia>o<xplo^rm^ ara<c>, go -to 033 
<cro*loc^ GcS.i.oi(Tunaro7)OCQ)lffl;ar); c,9oiffnilriJ5f8. ni^aoooiam.JItiBooc/ioii 
^WOOUCOIO^CTT) Gaf)02)lC0>>-)S all 0 ) 001 . CK&OO} fljr&SlnaSsmltO rtflyailffl} 
cnkofl^. ouGfooxn oanoal oa<e^>3crtl<eo(03 ^slo^paij aj^($(cio>l<Q50«i>ffll(D) 
G'JCr&to a0COTI2O^liO£)(S3 (.sl«aJOOtf G.O.O'^mjlcrO’ GilcJoT)}. 1932 (C6 co^no 
oidt) «o<3 ivdou miyji isom^eS 6)^oc§P'*i1<ykr> flro«3arxT>o<o1. g>-o 

OoDGeiOrfljl^lsx^ COOXUari (nijrilsjkcg artf>o 8 a/ 5 o>c> 5 iS oJSgfckeoOgjQtys 

GOaalod <\0)O)olU!cd6)O QaDtfzn&aOOr^OJJO u>aoi^^(rdai(^oraio)6Tn£l 
aeirSoajscoo croGrjaixoToilin oroktuoo e*£)a^. ajlTxiet^jjeioio) 6>aj)T\j<fe 
%f& CJ>r $ dlil^ £JQ^20CD»O>l6>fr)(C*3’2S($<m O^O^Jcao^Lf^jloei 



iT)l«3irCG«iiJO<8 ^a3<xy'1flii§ 1ej }° flroagarxwjflco i^jcudorailflocoi Atflnoroj. 
2 >.ailcol5'Oil<a3 sos ,m uacrocDrroo® aO-Dgojofi nodtmrtdaqc® 

OBjVjjS OTiGK^ PhD {BjlaulCTO a^dffittritattcecfl. (.alCCXn&BI OT»a\)GC50aOl(T\jl 
axloiSpoco) oo^enir.aor'Dio 2-KCBGC/fiSUOlo)<T§ olcrvxS^j oocnciujp (0^:3.a^)aj. 
nfj'Tosfa a)o)(nxao(iDlo»2'"^- 

soe GffeoLo-QjloooKlod oajejojtfl.^ J5.00IO ojgora «i^ooi<»Aamotnffljfmj 
£D<©O0eJO13)96rO TTOCr^fOo 23PIACStSC6n3 GoJOCTOlOlSOttTfl Otf&OQOlilS 
lalL^lcfD ASISTBOWito^. ^3^ oJlO&flOOfcKCTdS SOSO CTJ CfcOflrftfS nfl)CTT) 
iSoJQlraa <TO01fO6iaj§3ra>,;5»3o 1 ® , w»- g0G<a) <a>0Hi"ei§<aroi1o3 anarjnOo 
aioGd§«3 QQao^ejid ^)oto w>o<rucO)©60>a>jooofflja1aJ GAOcnSolA 
o</5 alamos afla&ol Ao1«flooa8 

a.ocrCoAai5 aulnooao-'o Aii^oiViMa»(7>l<fi6);«fea))ii2i^6rEO©l. !QD «a6TR2ailsl 
an)4SB03 laxoilsoofioeitoo® (Q)}aiOOOcnjLCO)®oK)a3 cqpm ai^oofl <moq 
oomSUfi acT)Sl6i<fi6>os^ioro>i- 

1939-03 OOai<JO),tK>0{l*° ©oJOIOJ«fl-e6»90>0<Bn SOS Qam^CQilraS GS6ar^6KO 
flUjfl. SErfWOOlOKOOerrt rasraoa G£JO<0.aaDOCQ)^aDo <Bt9)0>oSlaJ(Cff. ®JIH)OBO« 
«aro)oos coiftoa^roS uo ontf i<o> c/) u ai oh sm otoiI ai^ gg <ixj omnow/W 

T\)aOO<Q)o t06miB13CC3 f l cftgOeWO)^. 6)<0^ffl>OOrj)lGd fTOOT SO/>^fflOCO>l. 

tffcoowno so«q£ <a^ gof»ro^<tt1re3 o®o<oil oRomirAilG^osrra^m oxo^ 

ajo^oaoajorol (.rdj^o)>«))n)3®1 im)agar>oro)l<T) 6TU3c^(Dl6)ej 

ioacijfrt fiDrd(^l^ii Q3^ m)3aa8cnjlccd cwoeil tySlai;. goalos crx$ 
OOQODfDial sopo Hilary tjslaj UOCDCrOaOOCOa^aJCCQJOV)!^ 

«3I9Gr3aO0 (£<«,0<T)jizn^ ocoa1a,5)g«DG)p1^ OXSOJ^lCTnaOOoBl^. 

auoo^olraS cooairaje^rno cns^wilsi^otTBlal^aD a>0£K5TOC6rn 06nl 
oi^^moio) jvuiffloo) oaioxccoiloS cmQloilQaJ^tn) <&an6ff05>g oJloo’jl 
«0>o1c9S)3CT)j(O>c9.iaT) go»eo cnjcwuoeft^o (Bhdbhd Equation) (roa^o o^oil 
^dholyo). oila^fl©o^i®ra' <^<TolOToo3aio.(®£94iwo>ocoloTio^rm 

aoolo3J(.o3<o>2aoc9»l roT)ao«©,ol^ ^iokJobiI^ogo)^ g2f)il6)s orao3^f) 
oraolcn (TOoicn>oo^6TT2^)fon -^s>o 2 -okboAis1cd> caiQGoa6Ji3Sl(fa Gd>oa^2il<ft 
OC*5ffll<ft(rd OalO^O^'TDCOi n5)L'J«9>3C0aJO6nKTT)^ aJOla©^<TTKO)1CT)0(Qfl 

OWOqaOo (0^01(8 <9>'7)5 «tsg obeiaioGt«a>Oi»-gcd>u3 og>m<3oaco#<ru ojlzixocjn 
giro! ctueotjI^ aKxirro^coo^l. 

OOROo GPI0^,0)^O0rt».'in0D raraOJTDOCOlaJGOXWIS aTOGfjaOOTCDlin; O^ClrtlRjJ 
aiGJflJKCo mooco^coi.e.o'oJ 6>«J)gfl6iW)>}ai<rT>j. cnVoaxcl oro<TJcu.<f)i>®3<3 ffeotro)! 
01^^07) (ffliGOOajlGej*^ os63i3C56noo? oraoo>o S00)i<0il<aJ ototd o^sq 
otdgzo’ oncgapo o>e»«or> oo' e ^m»oco OM^&cufl. sop®jo« ©-.wsofto 
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mess!. “ffloa>k<&3sa^ oio^co) 6 >od a^5>d>>3erB ®Diojoooeno.23an 

a^ooi95LS<-7no5^o <n1<3iz1<i>s>o<t3 A^lgrar^ls^aa^ortiooei^os oil<fl.aj 
ofhperaarraoa gpitas r*j^mc>2^Q>?3r7TO>j^, ^<j>crrxw (naojos <3 »sqco>q§j?” 
oflXTD OaJDOi23a»to;ODJ @(TOJX>o! 

22 -o Oajyjp soscops so<)ilLfiJ<iK8OT3)(n63ras)o raraslajsl cruoujlrnlaj}. 
om^CTmoJOfiwrtTO'loc^ aaojoi catoS sparovoOT’olej jBg OTr><aKr>le>oio^>PiBO 
aoro^ao oili3paco>63nod cruoDtdlcoaooxxiPOGjJ <m. oscdotc) a) a' 6 <a& 
oJkSGtolajcco© ail3(rtcu6)o (g^(.tracnflSc96)'»n31 oiffll^y odor's odaqnoo goo)| 
ailuourvjl aj;. Q<o>cuejo taa^ £j<s&jo <djoj a)coa\)aO3<n>oaro)0(3iscaoGi'tf 
oireo^riOo sogo fiAdKlPg&f riOsreaaa^sS o1m>^^ (TIFR) <Tuo9r>il 
ajcn 1945 «26nA TIFR fnioo^ira'lpiosrrt 

TIFR (njai(3<aro)tn(BDOc<3n^j(rt mftaleiio -^(oom^o 2oer\)S3i3C'3(09c»>o <3t)(tf 
obTirjobJsTiKOikoS eoe waTlaj ail§1afci<^ aotflauixxMl^. 


craonvcOTax)30fe.<iT*l»,onoj > A(/Srf^ (Ma<H«T>1<3oo^ai5)1roS au}o» laormcoi 

* i©>;oior>l.fl6)3n5 ,fl><dca)£> nj)<TT> aoopaiBlroa eoexootolaoj} loins (aJldd 



(I)0LTO>l<D)O<Dfl(O2aT> WOJaOC&ejQlOfi iXOiffojOljo CaO02il 838^0 ajja»3l^l 

CnJOIB<d5)OOOCo1o^ar){. <DOW^^O)1 

CDOOJ ^fflDO </0O(TO(.OT> - ^ ^Tvy^wSl 

cruo an*, ml a ni<(3)io(nra>pi y' __jW 

(T\)'Sc6> 0 ^ 63T3U5 (\JS^ OR)J J^k 

an3oi3)^ cttkoiItJ o^cutoj vl ^ T 

2033 03ctU k s1CQKB;o (TVJOTU li '"“ j6jL;\ 

(313)1,0.01^0(0 ^(3sm-»jl<ro)^ > flB | sf^ 1 

maiijo o’djdokob'.^P 

oaiarto,' acmfted a><c3<*1. jS# Jp^ v j //<* 


I I r K <0.0 CJC5S0 

OAomTolA ffluajDce.63, 
coemlcBo octroi caai 
eja>2Pejo6TT5 n^xiiiliyl 
o^mx^. L «o,oa<rrn an 

(5)l6VT^ .r,IOI(S<r*5' 0)001 

oiei rulaJieiD 3(0)1. 
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[_Tjl/!(015ZO)1d)>^3^J UO Q 01) (.'0) I'll (0)1(5 eSi 6)^ 0>W6IK<OlO)Oa)^0 a.olOCOriDnOl 
r^lcaoo<r>^^BO crooilojoaaioonoioo^ u>.9lai sos^coo^srsocon^anj. irjcn 
(seooai c<oo)Orfos)g oil^-y nul^o^ooo^a^/S niei(7i)jo 

(HI&&3-10) nilrft.ai:l<^jl4) ijSpO)}. S33o.0097)(ZO(Q)l C<6.0L6nJIOD9il(Cd L rjJCOlai) 

aToi(/Doa^^©6D)fDD(D)l(otaT) 6 ) 06 ) 610 !? aolrajldwlaps (s<oo)i<o)icoo>l<o3 

oiroa^ooa ozogl^Bjd HiiocDOse^ aUsocoo ailce.milrylajj. tTOCDp^ooei 
(j^oa3ffiftCo6(u;lQj^CTBO<Q>l(5^aD aicoailaS crora^'viloo^ oo)(5)^ra)iira)l(58 
6UB2 ae>(uiloco)06)scu(n)aa.oVj ofleoojoj^. 

<ruiJ:ox.oo),\LnJOaJO)1cfl6) ( i(ia)TjJD gDcro^edsox^ «iwn’£7x9«aJH>(3>1 <r>W 
ooi«)^cro(5)1cr^o (toot (ns^jlGJDdJOjorxoilco^ffljaS j^atooi c»JU)0(nai.(ro«l 
iPOJ-vO(3OJOr03 OT)(00^ -v^eiajlnjro) OnOOa1«Oe6)(D) ai^OT^. (202d^'ft.') 
OfOartn^DI^OCOiJCrBOIOlOiTT) TTD^ry^o 6)03(11302011(1) l TOGQ'it)(uT0)1ei;6rRD 
CQjVDiOD al2'361T)ailU0IOTUO12) gO€CD26)S :3I>aU3U)0(261i) 

BytO 1 yjj'fleiaDjei.aKtp^o ^sIcij^oDaryoc^ tjotIoj 
aJ^Ol-^OTOSAOQ^JOo SOl^SOT) (113(0)1 

OOKOo -.I^CfllOiOOilaJJ OlgSVO o I^OJ 671)1(0) <3>DPJ<D>3 

ailroi TIFR 0o ©05)^ («^6TD(saiO(aarjRilaJos1aD2o 

-u;<86moj2(5aj 

O)oo^ ar^ooiDoco) a\)o<20CUT),fto3<flS> (DaaoQo (7B5n(/i1^oo(ancri (Bra^-iO 

(TO)Vrt 1941-coS anc^aOo goo<o>ot otnxjoocnjQtolcces 

oniKS^p 1315(01 (»1(i>5)6TO((»b;<!)6>D)<v|32- Iy4 ° o^oJTJcthlodoij aJ c (orrO()>3(iX) 
ijriGi^ irxoioilm^ en?1 1954 ^3 (oo^cso cofljoiojwusrd au^o^oVl 
(ra©3r 1 r)(0Tl(r>2 ouaxio-p^. cuooogo g^ooctoooI enilojowngjo 

fTOaf3aO(ora)1mi eiel<06)ja>D:2ai?O(ol. SD^ioJ GR;6msoj3(8»ojoliJDS] 
(0>’6>S nll:OK)Ti «fl)CID OflaCOlod n(J)<a6)J 6)01,0 (WKS'jrtDO (BKKD^OXBOlcdi) 
6)(i)S2o 'ig)cm(0)1<o3 nvaoo^algi. 


I A Do<fnod 


raoo 7TO<;1rmnoo)nioaoccDl qsxtdouo 00)1.8: s mail (0.0)0 01) i(0) 

'c«rc> (Duaul (o 6 ''ii) 26 )TJ!B 1 l ti^^ <a»o»»®fl«e»aooatfi«i>aiineijo oidcu^arxwjnci? 

ciiai^oolei.'iaB anoloj^Brsocol^ar);. ^aoi^.-iS 6ni^f)1o3c).ooo(oaairfi:crr> 

al Ol 1 J ■> Si <07) (ORSl (510)0 <513 O Q oT) <015)1 (T) 1 bT?*3> (5) 

<TO(iT)26)^.o«i30bTrt. ^ildSceoceKcro) ai\:t9>oo\x)(DO«occi>, cDo>'1oa aaooi ra)is 
(OnlHXl«r3 O12J6X0 UJf*mOU}(3QK> g'O ciKOl nlQ Si <W5) aod(D(T)V3«r}COO (1 )«j4a 1. 
1962-6) ei 616)aJCOlTU (OTO,.dh O 6TT) Ofi))l 0)^ <200(^10 ^ QJi)' ®.S3 (ml a>~(T ilo 0^ 
oa</)<ora> aora^o amalsjoD 'JlcaDo^oocumio igodro)'^ loyiuTilraS 

oaJ52- syscn (id;s!5(tt5 ©d tojcojcdooi CQ6uei(Q'l(6i ooj caifnlajj^^S 0 
m:ou)i0O(06)2OT)(3)1at2si2 mlai^tijaaco) njal<oo^l(Q)26)5 ro;ojGa»u moojano 
0>g003 (t6); <6. (0>;6n33 0)1. 
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STlIaO^ J/Ui0)1(5<O>3<o3 

o® <r>; co^ r^ol <o> a> o co >1 ©j cm 
aaio eoe mm*Wfn)ffO<n» 
C/)6Tl)l<0>(/30(l\H(0'(TUl(2D0(T3) 
ftoBglej^o acamjcoilancnjo 
0)1 axnoiloc^ ctuj<0i3j ino> 
d>, giGJJO 61®3 (BoJOOGl 
(0)OlBS.»l<a^r> (/» left £l njl afl 
(O’OT);. (1)6>§J0(D; c&eJO.Q.O 
cddjo ctofcJoaujarj<»>(Di20(a) 
OOGl^nOo ailt_(J)OaJ<T>, <11)0 

(/) 1 < 0 )o, <rvio»f» 1 o)^o, TK><rC(0)^<«>l(ii3.vi=).GJ, eiac^'rroodt.ijlii? o^ssrol 
rr£<0)COvaiCl.ftg1<5S ITO<5)101 fffVa3nl(T)CT)0(0)l7)jai>^ Cninn^OILnKDlQ 

m^eio njcio^o <TOCf3nOfi)(Bro> (ar^jcnl^ eJlascDOcftaaiio 03301)3 oilajoa&il 

(yic 66 );i 2 IJ(Ofl<OjaT)i. TIFR 6 X$ 6 k 0 »glSo <^l<flflJWflOOaiKJ!iipu3 (TOOllOS 610^ 
ajja( 8 a) 1 l( 0 )o fiW) 3 j<to>^ar)cD> 1 (r) 0 ®l (.aijocruoxnoxt a«£6iUj<Q3 noloo 
^ooaviffimod (nsayiirfl^. i&ooo ra;ajo3o1(o;m); injafloaeia. TIFR sx$ 
omomrwo flii»f> 1 oS '^Pioaj-ruo)^'<fOi/3 njos^rrnfO'loijoaioRl 
(T) 1 <K) 1 ainjlo;aD]. ror <n>jco>o oi©oj i il(tf)£mc3 gjarya^o TIFK ©(tyttjo 
BARC 6><lj}(X>30 aJ2ffl(D]c9>6)g r3Bej©,0l l <>9}<Tl)3&r£ (/oorrtfi3))<TO)1©n3<o>3o 
aieica^oso^o 04350130 aoDorwoi/oo saojorooig taiff »1 <rfl a/l «&><o 1 <» 5 > jon 
^dK 0 > 1 O>iaO(Q> 1 (Q.JCTOJ (33(50^5(5). 

a»eKrflGJ*> <O0fr3ccfr(cr0)lpi2K)7)§{3o n i;(A?rr> jiocqI o^aI© ^or oilmaool 
O)CD0OI003 OOXOO a>6)fcTB(aT0)l3il§)l gXSO)-yp 1 OiJ30laJ <303 Ol«o|0<3§ 
ooo§ < 000*3 odd o»ot>Dro>< 3 > soiaJtfKxoaobH) : “atnond <ix< 3 a;oaia< 9 »a>«ca> 
ajlniO'irto o-ilajlolcwooom!" 

ir^cn)teiil( 0 ){ 6 )S oili) KosanQlsienooilitD 8 nODrilgoeiX> 36 >s sjlnflaio (Zrihfcyjo 

aToafliJjrolcDffloca'jsn'j rfroomcwflajrcfi. iyt>t> «(njoja1 24 cf> m&frOo cnjsraj 

rilajlo^m) qOqoctx) ca yons 
ct^oo>,1oS oirf).<Sao ojIoto 
o^yot/S cnl oauul <n> 0 (.a> 
<e6W0O36)S0^ (H$ ?)*O 0 
(rtoa\5 L <5)e6T&)cr>;o t^oi 
oaxutyo 03 i&y oio>1 bjj v <oto »1 
ri^)0<r0GCTT>c)0^fflC<o1 £07) 
CGJO<ft G < 010 ) 0 s ails 

aJOSOTDj. 





(.^l^ailoCQi^OJOIoJigg (070^03 0)0(0 Sn)<ft6>5} Ojl<jJOIA,(0®OoOikD3 

(coTo](TO)l<oQ}ol3j cnloaia)! (/)Cttty.i)>e^c3a3 20-00 (i)]Q06T^' kceo cnate>3 

<tb(Q)^6TB3(a(1. (3r0«O2§OT0)1i3S b)afc>^<TT) 6K0J (aJJXOB GOOCTUtWe^WaiObTI) 
2><io)^<Q>1(i3 racolaj ®cu)3.-i®<ro.aJLrr30<ft>3)j<8. STXfffltOjo, RnomSotsoaoVnl 
.*£<n5, (.uj < 0 ) 5 -o“o> </> or> 1 0)0 <0135 cool o aiacuoiAgl<o 3 (sraogoOo oxsSaIcq) 
<TDoffiDOia)<ftoS (51071)^(10)0 fflnfyOO)7)a36Tf5. 



19 w 6 ^aas 36 iuia 10 itf ywryaoi aioadlcruco®^ b 3 (okkxi» ejocanooliuj 
<o>1<0'ar>^ ajioGQaoiTO)lG)<iJ ejaxDo.go^® 1 ®^ ©orwoexcra) arooa-jrcS 
m>zaocn<J83i7TOajocQ) <ro<5. croloil. ooaa<^ 

n\)(i!nf)OOffl(nom: (rol rm^miaoisro^ 

(3ts<9(oo cal 0301)3 aJ_<nc(OQjr>l6)i$ 
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ajlcoocu. gj«rj>^ci3 6'fxo1(j3uoico'lo3 'swrtwuonsaj' «a>o Giycol ««yeJl 
Qa^D(0)1^<m (repeal cu2Krro^ cn>j<o1<r»OTO>1o3 ojgj1cq> co>o<o3ojo^o 

ojcrnlomoanoo araf^aioo nJtcnaj^os ailo^De^oca-o 
oflsI-uS ms>rn)a»acoilo]aT)j. araeolrr^c/o-**) (SKxsgnOo nolmj fflonoafcftj 
gl(C8 GaJ(&TDj; (0)2S<8crft 2U30TI3 lnJ(n)1(UX13Cr\>l G<0>OC3ial(S3 oOlCTtftefcati 
DA <o6^o. cBioo)\(xJ*/>iOBa»oQ» re»® aflu^didl <w>cit^co>6ktt> annl^ tjgiIqd 
6>ai£yjoilg)1«fl></3 riRo>^5j»OQomjQO <r»K§06)as^rxj1ejoaino^n>^! 10-0 ajioro 
aicoq^l cioero (roag^Oo Proceedings oi the Royal Society ojjjerr) t^-iTul 
ODlrftraeronnDV^ (5>6 <&&3j6XOT) yocfn)^^ «t>kt\oo {.oKr\flaDlce»a>ld©2 
rroa) Compton Scattering and the New statistics aj)7i)(5>o<osl^rrr>2 (oJOU 
ctuxoco)1©c$ uo1(6<£i<d>o. BA aiocna aJ^cocoroiT'Qijati^CTDolco^ ajmicxEri 
Philosophical Magazine ag)<m L ni<rulou'l<o,oem(o^l(^ o«mj (.njcnjcruo 
emub a,s\ rroeg^oo t «KnilaD*lAffll<do^<d.<ii>j6nB0'tiil. BA <uocoo ^dGrofl 
rooiflolfoi gsa3 «<9»oL<nn(U*«1o3 (ocojr*»«ri)o q))Sff>)aT><m1(o^3 rmdaaod 
CTtfC<foO0(3^ilaJICtf 7TOC5)VaJCOfTeCOCXO m> Oll3pfll£fl (TOtfcOGS) 00) Si. 

<a>aj£/to3 ^c^emlaei^o rvoaKal^ 

Ocftoenal (St^nm ©cod 

(S 83^3(5)1 ($0(T)).:.<8) (TVaCDJ (TOGg-tf) 

KJ13)16KT$ amqgktt g6TT)0]<a 00126^0(0)1 

ng)fai>6>CDCQ)0(n)1(0l«(>)2 o °®2 a>«hSH.(0> 

ro®)l6)<^ ((TV^o^eaoo^josiei fi>s<an>®o 
ni<ailajgi ffl» aty cosMi<ssn>) 

iftaoco -aaaw^o’ nil<g8<as>3 eirtHtf 
rroccoA oj(3rfljooioo oilt/osao© tJDT), 
cn<t;rijriacrr)C'Ua»:doo)T)aaT}y5rfft> 6 oaorflio 
ffTOOgnOo J3>0 GaJOOjCJTOlT) gOT5>©o 

<a.«xreiTTO> 1 . looiifflomoffroi 

ss> otA 1.44 R3(O0 ajooi tfiiuiooaxajas 

cTMj&JiGnareofl oweiam 0> l '@gce>3(Z)D<ai\ 

( Whi te Dwd r/s ) ojcoI er» oi conj o 
-i^)<rro®>1(02<T)2 TTO) o'ciO'Oo. craDOcooij 
aofo'orole'o^ 1.44 eouio <^icro 5 dt> 

‘oioliuV flvro ai«coosi30)(iw1,e>(foom)(.ra>!30>1^ (Astrophysics) rrilo 
6Rioo2T)l(c3a92'TD2. aro rdoltultDoen) (.f\j<rul<aoao(0) aicBtsi/osud artiojl 
(Chdndrdsekhdt Limit). 

1930-36 <d>o£j'‘cj§orc>1<o3 aJt<nG(ooj'3 gcT) TUoeru molaj 

GAoisniloD® <nx3oj<e> eiooaopjToM S)(<\j0an.oo(?j8.\0 <vj)^j aiyoade*^ 



«o,Vlfls5 ^jdla>o;d3,co)2CTT3cco)1. 1933 ©3 aJcroauasuolco PhD 6nJ)iz>2(3o eidl-j^. 
(TOQ«n oi^^o soeg-voo tslcrilpl a«9»ocgf$ ©noc^yo flti&ral. 1935-08 
goocq )® o nraaua(.so6TT)al«66)(Oi ©aooaonDfll, njocg-iosKoroi ;o'6ki$ aiacu 
fftHTOnceieeBuJ aj0QJO>3)1^a®2'TT)(O>lTOin>l (datemla^- oJuo>«. syailws 
oiflj (jiaagnortwilco rcin.nJQ)1db3i1a>aocB) ailei injcocoionoi aoxolasersl 
oktdj. aoiojo.C'iJyo'Tu'o ara,^o(o> 1 ^o<rO<.<o>aJ»ro>o> 0 'X» (rod. <7n$<3OT<3 ^(^1 
ejrlc^rd ^nmo/^iolon^ (rilmumaTnos rnkoVoioocaSl oiloKdo?loei2‘^ ,:Ql l 0 

(3taa3oO6>iai01 nJOlaOCrol^^^O QaJ(0)(0>2. oJL(T3(S((i50J(t) ^O(TU0(IT)2 
GojcctidbiI^o mxi^ itoI 00000)6X0(01 coaoxocoil L^ojls.oouila^. a»1ooju>1 
OJ<8nM6<n)j8«di>2CU&<Jtl0 (_aJDC<D)0O)1(<briJ(0l<DilHrO6TOuS aJtO3aC06UOlSK^ 
CT\>1(3UOOtT)6aO</3 O)1o>>^)jo t/3<BlCQ>0G>GrD(rri 6KO»g1cO>1<6S>jACO>2o OjJixiGDJ. 
rjc<oai r^cyvlo^serd (rmrrfi ^wdool-vjloj ao^oiloxwio ffljpio 3(3)1 
(^omj.mxoooinMfcroo oere] nJO)lQ06rB2tftoejG(orDS)«9oa1eJ2o uxolsailajj 
r^)TT)0) 00100(310^00^. 


i036-(a3 aJim oiloiortolcocnorol. nroca)Oaoiom>lcoiO!Ol©2<rr) Qig1ffl)(0'orQ>1 
©2<m2 oio)2 ®n®<o>o®l ^ imriiflOi/xmoiloiOoOTioro^o^rrolgj. pig)1a> 6t)jV!)jG 
(uo0lco>2r) m)-«ijc3 ffifioajjffltcni.sq^ziocftno^crD). 

B3/-CC0 aj(.<ea<ML»d ajlid^oGcoo cr\x5aj^e)ooo3ei<Q)1(c3 a»oeil4)02 Q3j< ^ TD 2' 
o<&4d>>crv; ci«j6ai3o§o1cGilcjD6rn cTOog^OToilo^ (TlcQ)»cr)o djqI^ot. io44-«j3 
(TOGg/vOo SHnjo^nrrLioofofl igso-ASoroxsnjooit^o (TOGQ^ootojloci^ 
(.aiax3OT1>rr>6013'j3 aJI<£6)0Ga>0<Ql&j;Q3 <I2>2 6TT)1 GOJ £(T0l(Jl 0<fctCBRKJ>1ceJc^5 
aixil 1903 o3 (OTocMjanm^o aJolalciD^o oi»ouo col owed o/ixoojio <nn1i9j®l^2. 


(5) 


oo^ </)1ofli(|G©osiQ^ coraGgnOoicolon^ an<3fvjCTr>3fnioa>> n^joo .r. i<o(ru(a) 
Q05m. ffiD(00)(00)l61f^ t 10 0)1(30 (T>01®)(D) ai202(»1'flli( , )K TU J 6)075) TOO)] TO 0 

0 l<yl«eo;aT) aJIafflOfOil^^ coliai^o^ao^sg iroorjr.oraiolooJ 6 tiktuo. 
1946-toB ofljgio (si^^ajcnneijo isocr^noo owc^ oeoeiltruoejioo;} crflcm^o 
2 oo »o>1cei3(a1^(3 (3ia<o.©ejco)^2 ailiOJ>oa</:o®)lGGj<GO ctukcdo a^oaaosl^ 
o©2 <gjOocrosj^02® oco ’'®J frn i- ^3T0lQijerEcrc»1i62()))O) (doth ©ena 
oil^ocSirilAcdi t i(5<OiM o)4)($ ^ ioK3(7TO)a)(ao>lor^ lontDom^o owagnt) 
(3R)1 0) (0)l<*aj;o G6OJOU)i02ST8Oco>lo;(m;. aJ>^ce6)oej'OT)V grcoV oii<e:oi 
aoaiiehQi^o o»O2i«fl<esxi3-6i®aja)1cn)i«ft0O0ai{IOi(rT) 

GnJIO GlIsOJo ii063T32 J '907-(53 i3TK5)1cO, CP OCTO ((O' COO>1 DJSQ ODOGCUJTjS 
ox'tnaooxTiroilcD <TR(3r^>oox)l! 


aJlCOGOOSUOloKI^ l<riai(8(CIO>0)OOlOOJl O)l<0.aJ’O mjOl1l2GO'l3iaoiil«2 ( TT>2 
aaooS n®6)O4J6)0e»o au©>;all'0)20CQ) ^©coejlej^o ao2 ailcanooxwo) ao.ca>o 
c<fo(.c3l<o>o1^ aJola^o.o.oerisl^^Tno'oa zxr>-pi as^coroiQ^o^o ^(DcaTI 
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(®disfjr*o'on)T6ri3 oJlcwiocruo. (ona;eio aftao<d5)26)0 qog(oo 3(/DDenlrB 
(srcfleijo :3ooQr»no totltfha^o ftjj©fl©<B*o©j oJIraicao ajfl Q © soo) s j (oio>2 
OrOCXID^. nj)<rrfl§ <r?fy TjInUfOJo (^VOTiDlroS nJOlOO^cOiCO^o (DIO; aosuej 
obIito mjmmoiottD rruoeoairo^.'j6 'rva^^jl^o^ca^o <b>oc$ c/xiojouemaQ 
£J63T3@)6)S ^S)A'OTJ)Jdt, Cl<d>Aj flO 2 aJ’OtfaVft, 00(0)1 
«*®jo 6lald£(0)^ OnJOODt. 210(3011(13 GOlOj3ai5 6>sni(3a>(3 GQldSKOiJ aJ(a33(K> 
6UOl«>(O<00^OloJ oJO«lC10*d> @>(/i*©>O'OlIl0<>rtf : “(matjnOO 6JJG0J OllnUOJI 
’<x/£niaxi6mQ<6>s aoj nJGxmarmsxm aa/ho&j 
tbdtyo niftnllZ O ilntlV-6) OKJiSOJ OI tJ 6Ub] t iSJt&JffaS 'JJXnOo (Z)tyOOO&3J 

<acwjo aojqyjo. " misdart (sracGoOa asi^oo; GoajejcoilcekeS Gaj&eaoao. 
(®oo«ruo(T»«>ofci)o oigho c9>2«s<flei©5 aJl-wicBJtauoi 2iogl(5K)>oo6raio)b;<os);(Tr) 
go's (ftloto <TO®qoOo ^s(dcro^.(0)1ooOTO>5;<os»;<TD ag^jp a2rtJj£i<t?>g>le^o 
(orolTirQodrro m>>ecoja><0>o3 airaS&l. ajlgcuoto loxolcooajioaio, cmcoocoH 
(Ojfmj owcqaoorinlor^ oocfteil. 

rjGj (.niaaavtn t»ocrui(a>B6irjuo^o gamai ajjailcfey^ois (3i$<a>c3<flJbTr> 
OIQKQIOWW A^tWll <rCJ03>D Ol^OOllOD^S @©cO,gOCOl(5ra>1fOOO^CT^. aJ 
(.misooCT if8 gnariloS rnlrrn m1<ft, aj;o oi^^cTOTrmocol^rro^. «tooq<tOo 
r^i^oaia^yjo <o>jajc<es)SSD5)S0(^o Gaidar), auinto niiai^lfii^oa-Rl 
cruainu^<e,c'3 biro^ala^aajdcrf) oj;<orjxi 8 (njocrukcai/Satf mczo <T>38<e»l 
clean o cnsl ol «a©^ or> ®>j o>, srg aratt^oOo cmccroorail^lolccojo. ©s^qjIrjS 
ojdloODOo A 06 rr>j< 6 > -^)<rrxo> >o>oo^ Gii£>a>}{g><Q»ocofl o^a^sjanr) 
(BicaDa^cinia^o. 

(®>«Qr»oo ra^a^o .coaoa<a»i.oi1cOi(o1ajo> a/chUiiotaiBiati dl(U,oau>mti \ eio 
6>tf (Stellar Dynamics), cooej<x>>cnjl<o,gj05 oj^lsrooaeicaioxonplaj aiol 
<fl»>^(Tr) ooDfTULmoooo i(ooffnil(B>. iQ-io-^c-goos (araagaO(CRj>1o(^ (.(/aoo 
oiteflit^o^olcftajoiailei^s^sa oilA)<?)srn<iTO>l6>rg a\«iojoffl6)iomaop1ojj 
ruo1c9©j<n> Radioactive Transfer ojj)<n> Ga6ut*nulQf>j<9® co>1col6iorj>;. 
I050-j>.g1<c3 (araagnOo ruoroailouxosoc^loio) 9>«>ai tv 1 <\uo6)o>tmvjio1i& 
6 )T$Gw 1 cjljl <^)ar> aaeucjcoocm. aigoo Tuo>, 1 d;roaoco sderu^ejaSa'iS 
(itf)(m Lai (Tngocnjsyaroirfsijola^ <n<3 njoavoroiloc^ offlsnei. >960-Ag1(o3 
rroo),\aoio irvanlrtteroaoco) oseKniG.aoa^a.sjos (toooocog(7TO)os)s 
oJa3crU002<9>a 0 o duO<ruOO;<M»gl^o *a«6IW0D)O^l(0i<TT7{. gD'T) uiJ®fleotn> 
soo</3,oo oGxro<ro>oao1d>,aofQ) ailajolcO-asrooraVIcxi^ rfn^aic/o^z^oxosxrS 
ai(.mecoQii3 Atajcril. goTi ^ei§<7no>lQiosm 0003.100 ©.-aco^ (at§><Bij l oail«G. 
OTOrniliiDOTOo Qonscoocriloj V)G7)oa)<$/m)6Wi6vs\Miin (Black Holes) 
-oo\<&>v t ah<n))p (O)O(^ u)(!oinM6rr)aD9J6aij3 The Matherraiicat Theory of 
Block Holes ( i9«3) uDmo oU'Jixroo> L(ooi£KWrile^o» laioTJiouolajl^caaii^o 


G)aKW«»c^. 1905 2i (i» ajoocejo^ioioauo siaisIco^cn^aisjoaB^o 

<QJ0UI}riO0 gDD 7)aO)(WC> (/;<3'll-fll6TT>3 (0>^9(3<TO{. 

Tl(.mQU^>ld R»1r)il(iV>aW)te)r^ n^oto nJ0)»]o OJlG(3C/0(0roi3tTrt aJlGJQJ 

flaj6)(5)B>lei^o 2 JOOiOO«i 6 XBO) bUoltdbiGi^o rjJkrtiocfl^roynflgj. 
eooi«1a» t^bn>3((B<^oaiJtOTB6Ti>coo(0>1<D^<rT> ocffloco^e2rooxi1o;<m^ <orai 23 «r> 
(arailoc^ ffloo);cO,o^o^ai. ©ajocxiDcoil^ oosoro^an? g 
ffoooiaoplAmi ^j>oo mino-iiaic -,6;(ct?r>iTB<dfflr))oad ORG^aDo a3l6X0 
a\)rvooa>l iafla,firao> n 4 l 6 ml<Dleioco)l(o;ar> (aoaoaiiB^iajJ aio Sail woo> 
<0,lCQ'2ffi(il5<ed 0(vKi3rflia3 eis^ffljd«)icro(a)l(o;o (SiwjnOu <2j(dd>«) | ^s^(aro'^ 

ooc>(T>5i«j)<cro)l(o^<n»irdl ctojobo <road«jl^j oraa^noiwrilcf) TV>ioflooil< 0 >izo(Q))o 
(olonjiul (ToondaD^Qio aj^(n'<fi,ao533flio eisl<0S);«feCO)iOTBOCQ)l. i944-ra3 
(TOO^aDo GOODIE 6)0T)C6)o)(n)gl(3)J6)b WoDlS^O (CJ^al (0)l:0()eiOKnS 0 <Pi) 
yrv|^. 1965-(03 rOTOG2»Oltt»>Hl3 CTO-StOClOOlSV^ (OOrflICmKQS OUCQXlSrrV OQOUQJJo 

toco-cc 8 ®Dooiov;d<w>oalo(^ snioO}0(n*l<o>jo rroe3An6>7roi 

c(osl©co><3ra»l mOTlorofjaB^jOo <t>1^ict 1983-rad g'DfljilA 

(raomj L ffT)(WT»lmjs2 «rr>0G6ruo3 (njffQOOio (TRG^afxo'Oilo)! 
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REPUBUQIIDC 


Newton s 
>l*riucipid 


'iTiCJCTTK/i ^J)B>.lGIJO 

<ft>jsj(3»(D8 m>'nfB<a^D(TO^.(7iomt olrnl on^ger^oi; 
' 3 ) 6 )TD 0 )O 6 n^ n^dTG^TDo (n )!22 0)1 <dS)}a>l >2 6 TB 0 
)D)Ct«0»l 

* (.oicosa i<3 ^jjrruiWA^jrt^l 0 caoaonotcro 

nL]<d>3;6>2)£IDo <^OOOlceS>]<&SD(D)l OROlCOJOajSinDJ. 
'300)^6)5 crtxzii.c/HO), aioog^o, a^to\\to> njjcnil 

OJa<0»GSOoJo aJ^CO<Q);6)S Ol^ l 0C3>loil«C^>^U(2«J'l0f^ 
QQ l Q.OrO>0^[lQQ (rO'liG'J^nH GXDT&Cjl ^SlOOOl) 
§D®1^ &>DQ6rr>o. 

rvo 7>1(3) oroleijo <ruDa!)1o5>j(c«o>lei^o (oroOTlojaxoS 
aJ'0'T»a)l(0;OT)^ aJ v COGO)6!J<i. ©'300)^2 <3))OJ OX <6.1, 

srawilmlnj, asodta^pai). ©aiCfesiooi (TojsumlfO! 
0^03 (.omctfoflccroocs^gps a.i<O)l<0>s;o 
ijogi^-iOo oiocailxjlogcrr^. ano(3o_iil, gotrijm>inJ. 
<aio. fficafc&mScdlcGitB i^crnloKioulo^anj araa^ 


S« IwucNfwuxt') boot Pnmafi*. «nun m 16JT. » regarded •> the mu* 
important bo** m the hutorv of the phnxtl unrnen. But it h r»rt caw 
rcMltn^ In I "30, Vofcauc doenbed the booh o imumprrhmMbk and 
ob*cu»c t.h»n«lra Jcnvcd the imj» >mnt re»ul«* of the Prvwf+t In modem 
technique*. He conceded, however that Newton* method* were 
acwhcocafiv better. 


(TOlS 6)^)TUcfc 0)^§ffr<3 1637 (03 
Ooilij ilrg/nJIqjlv ^'dcdI^cod 
mJCO) aJ 8)1 ..(0) 00)1 6)01 rcfl3 OJ2 0 
l_aJiLO<r>oa^5 i</)<rir4aocQ>o<>ro o>6rr> 
^cod»06>rys;cm«7l. 01300 

moral ^ GniOfftooijaD 6 \<r*i L</>ron 
a% 1 mrf>. gjflJ^oorujo ailaJUra) 
vu^ejjyii lvmiicm a^roosrfi ucujwlg 
co>d ^(rStnl'^texxo oJlaTOrail^jl 
oj(S) nH.a3Gcooi(8 ^(D^fnlA 

aual ajcnsmos Sajccaocrngj 

CaJlaJaUl<*fl;a<Bilo>ej tnj^ojcuotn 



,r>ffire>l<rf -4 J^oj;o (..Jlcoo^jg .^^aro^oiS. .o.emjo 733cn;<.(ooi^o (3) col 

eijas n. iO(Tu^ro^KT\i)6i((TOVK)^r>l oj anoQ'.Oo gasrdla?!©^ i-> «0rtM*n)6Ji3tri 

ttsor)^ ruio>laioco;l^(m;. go's) ml^i'Q 6 )^r))^ojr)laj t ruth and beauty: 
Aesthetics and Motivations in Science afflcm L (jxuo«no>lofl ajocQano 
availrrvcooo (.^< 0 )laj 30 l^l§ 2 <rrT 5 

4)0na)of)l(T) B?1Oil(0KOT0tlC5i <i®6>0 (l\i3CDl(T)o ffaJei^'OTBlCQ) fflQ; LrJinaR 
joo(t\1lo)S%io)( 5 ajeio;a;.6TT5. £Dc«);§(0)0)l(o3 alien') (!Oi(i(0)l oloTOB)^ ajlej 
5>e),) 93^ <m G)«o; GJ^noroocn^ aJ(.aoc2<«G>j(d. oilaj;ejooco «ro(5iooro>teJ 
jooav(.o»OTJ)lo)i coictb) oj^anaoco^o (n>a<S^.t»©<^§ gvo^ olailtwo. 
anoQnOfitoraios^aii on -> i^Docoil goan^oino 'nlcoailrffeibi^jjcoilroi 
ol«>aJ X-ao «6i»ia\j(3(tajoolad' NASA t?ajol§o’) aJcaj nffiODOsrrt. 
anrxxnjca) bv.0' 6 uoj(nfcfntoji0)l«<«»» oxc3eh6>iy§ «rocDcr0KD2)0ca> (aoo<^1o>)oo. 




d?>;^<fc*>)oej<wtf ai\.«a>oauoG>oso(nfl ■o)®($ 6)«>(T\)ta»Tgl(o3 <dj06m1ajltD;cro 
croDanoDOTOofl ixieiffftOCQ'lo^rmj. o6KH)*oo1y3 Qfjjcr<cro>l(53 a^oanogj cdIcto! 
©eesvooT2l<ol6xo>> aj\-a>o Gxn^osrra^o omoailpyaritooiloijj aopjj <#></$ 
^00<$lro56r)OOl(8PI.3a QCO)dorOlT/D<fi6).;o! ffiOOOD (3(1300 ffinJOc&jm) (5)061 6m 
©>1(0J ®a»dsa5 06rejid.6yi;as^j r»9>oo)jaTfl»o*tf t®(oto)d)§ «q)cit> a§1o3 


gjioliajloltoojo. c»oejlu*fS>3<4 a-u^l^ocre rJlrROiosmoai o^^td^gw^o 
a-elol^ojo. aH;cO.eloc0 ^'O (ruo^orro^'UlroKwo^o flnog^na «P(B$<a©Dai 
aloilmwy»V3i (.-> ^(oItJIoJ u)c<ruLRj)iaJOOil&miOj]o ia>azl(^ 6nmi>6><y 
S](WJ>;e8> oflgyajfflfy. Gd^mSala* ‘ou5al<ei6>'8(00;;Ol^2)3t'D>o 8o-cei®o 

x\a>x\ <»Qcn) t co)i.T_K)iiiau;eau20oni (OiaaijciOo 



fTOm»oa»orasrDfflOT> gn^o aloilovOTDlS)^ OJhJ*J>] 
&><j6 ^sld6)aQiOT0)jo)S)aD ojlcnccSc&aa^i 
(0)001-0. (TOGlJnOO aigy3'TT)]aHT> (OTCTOOUIO 
CiGTf) m>Oci-OiU'O i 56IJDgJOO«»l Gr»XTU)G)^j§ 
floomoo. i<»ja)m3w«z)o<i» a©] ajyixmoco) 
c»>’s;o6ni(3K)leK)CQ)lO}0Dj ail((&o rmooo /> 
rsrjrnl crea n o gdi ft a suo iltoei >\ 

loJ(n)teu(ZO<Q* «&oeil G<©s)0i2i1 gsaxO; . 

goco1o^(n>^ (TOC3^ryaw1o<^ «&^sjo€ruo. 

WTO (5* Ofltd>rfl0($ -vilooo'l (TOo 6010 jk 

eioej^o aocooool (ruogoDjo ^gfSgvM 
<o> <yr©ico>o (.oxo coal sco>T.i» 

ailo^o^^ocroeram x^|g§3gjjffl|£ r 
ccijhtoI 


ccroool o*jl ojlsrasi nilgai < 0 -/ 0 zkxo -^cTu^cfto ciocolcflOorrtlsaioixDl. ©oca) 
0 R);s / 5<tT) ’3001(5 o)63Ug;6)s <e>;gla>tf8<fi6)J<Bfl a<o] oaowfeloiroool cn5a>;</5 

(TUCOlj1d)6>OTa OflQJ®0<l)l^J. (®dOJO]G)S ->®§] a>J§l<9,3JO <a»jejo<ro 
anriloog 21 r*gj,a©<$ avicpjflwi rruro/ulnj -viro1«6Ai6m ojlB^opictsorojleiOfrrt 
oilnyoeyoato oJ](3caiO)1cD>3d^lCQ>a). @o$1nfc)<*0G>]o gQas^maojoocD 
ancD^OoJift^ ao^mmmoo^ob <i2)<3&ar>o§(OT3>loS ©JOl^jlag. c®>;§1a»ocEP 
oi\aio a$$o (3>0(t8«J©^o t.oJo.slTjla^O'js&rolaic^ocs'P^o^o 

(oodl nj;(S6mm)*<»«1^.o6rn63n820Sirf*.2Slco 6io; OK^CrfldO^y (iwoi 

Docoil flojc0ol<oofl6roo)lfli2aT)^ <e>)§on)Vo5 6J0] crun.'iJSJaoaKTusxoai'jo aflap 
aflajj. (TflOQJUfl xioco,\-0).'o ajl'fl)<Q)o302>(2iocol brucruxo^soca a$|io o,;§1 
©»c/ta©]o (oroaimjoo 0jeT^1®2<mj. o«jo soctoocS, »oin0^oioo3 fflmoOOj, 
^arnTsml oonil (roojcsmooa wjS65i3lco) (,ai-j)(aaffl(i5)1<0)Sjiaocol ESaJ¥> 
Mm;£3 mxBfdeajjo 'gooj(5<0S){6nioD!l. 

tuoooqcxoI c®>js;o<nio (rvxnjTTKBOsjla^oT)^ *rz&M (TO(0);jvo(.(oa§{ era> 
<o>]5]o<mjrsrfl)loe$ (n>nilQ</do!na> v> o null sale©]® 0(0)1 OJfl6)0 (Tnsjajo 
aJj£lO(CTa>l(Q>lffl)OT) (31301(8 0)6B8gJ6>S (I002ljnrfl<e> BOmoaij ilcOTOTCKCiaxOolJ 

oloj ( 0 ) 1 a>ii 0 T 0 ) (iniuouj y2i c i Ba~iiD3cario:or)i. oi 1 ;<Q.ti 1 ©a} (OMaosI, araco 

(Tu^co, aRoOZQOOsnioolocj aaooaoom ©s^©©c^!Oii fiiTOOiOoiosI 
-o]frr)1(D!6)(^ (n)noai<D>(; (00)0010(0)1^101)]. ojlta.al6>n5 ODGrtOOGOl aiojEJ 

ax)auneJl(D)j6is oosjora) (3Ba^caij'0>l(a)0(&1co;nT).;. ojroj^ awiocw.ao)^ 

CTU ora (010)1 DO CTOK'IOiaOCQl riJ^ObS^iOPJiO'CQ)^ nJDJT)§D «CQ>l(OSoiO(T\)0 
rira<0](3ruljx3^<d>cQ>;o ©oJ(d>TOlffl^(rn^. 

cr0<3>.'05 OJV3iOSiO(TUo oli(8<0r0)lCQ)0<+fe)lCQ)GU3«^10 OJl(.«3>3 ^BiOOiOO) 0<tt00i2 
«Va3 tTjoaijala^. maoai, <»(uT 6 >s(r> 1 <r^ tnjlo^oo amsjrrDojilcn^ ajmij 
(0)001) adJ.o.cniautfJ fotGrolcoj^PTol'^lroloPi sxnxij e«osrr5oi5 c<ftO^Q 
eal(sS i-vK5oi(rao)o coo^l. i939-(5S irjA4(0)l(/Doa\).(0)(3ro)l«J5 (Natural Sci- 
ences) isli 2 <vpcnj cftocroiiaoasn. oereoo oe»Ocftfl)r»i)o<o^QJo ©aio§l^jo 

6)^|50(0)0«S (OO^nOo ©OOjCllilGejaW) aS6T5O0O5 ml^O)lT\uT(J>O>03>l. £003)], 

col<sS '0)lal©aj(3TO>1ioi <lJlta.o smoo^iol^pj goo^i^ Q2 ^ 

o\)(oxi3(Ti)l!^ (8(110. (ml. oil (000(1)] a>Kl(&5 aao-nial.* (du52lc*e)g<fl6)]ol 
ajjQQ oiooi<*J6axao)l(o3 

(B^orrual^ o<©a1^.6)p^O]r)1yga« ^iocdo (r\iio«ooilrf)>0O(Oi]Q ■TOGQnD 
rTOilor^ U/500000) enir>.ol 0 Oi 0 >oi/o mo cnic®). o\)oc©>o)l<e>raaJ!(i!ioio)d^5 
(^^(St^IoJJ. 2X»o>\<(3 6iii T t>l oo<0>(x/o (ncnj(ajji»ooai(t>rf) 
aJ^ OJaO\Ctt)0<^ (®>OITO(io CJOldO^nTXTOJOlOO £D'D (0>0(05aJ©^o (0130(3^0 
(oro)loc^ aox^lad goenolrfrilsonj. aiooyjjoleiocoilojm) AOPi(atD(«n) 
mra^QaDo LnJtlTKTCdT) CrX^OlOXftlCOiOfD) 0^60X021(01 CrDJO0lO)OID6KD oXOlaJCQ) 
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6)Tjs;fin3)]o atookJ ojlojDaolcoxao^arxw^o. m\Ao-ff^smoglfril amKail 
<e>o3aoi I06TB2 (MOS26i^L lO.o^orail^A'amjn i7i§jlre.ro>;o. 

1 ^ 45 — raS tagaoo 'nraurroomlajefflioos aJl v .e,o OAoia>jlojj«loojcce> as«adl 
1947 — Cosmic Ray Investigations in Tropical latitudes ngyro oilgas 
(Oto>1cc 3 <a&QQai>o PhD 6nJ)0]3o «o>sl. 2>.<i0(ru.6>i)<i9*d nj ) td 

m03ll(B2<IT)2 (TOCQoDaro1o>i»iJ 6M>XOOt. gDUOT '.oilOUlCTVSlCCfl <3»CQaO0 (3W6TT)J 
ojlc^omoj^o®! cnja\06>oj§ ailei rfboo^urog^o 'UDmailca><aiao<Ofj)l 
arflojfmj 

CIUJO:0»1.0O),\3 <T)(T0) o 
<300<0<3TO>l8£i <r)1ej(Tll 
aolojoD (0)1cO,3^2° 

<&%, n $ ut> o «wi <d> ji d an 
(grd(TC)ol<wbara)1(oi 
ttdgqoOo <na§«o rrui_oaj<r)o®3Wd ojsj 
tso^oaKSctnai^^cai^crraocQil. anco&Tioa 
snicr^toei afilmjLaoaS rilrrv>^^ eio^ru 
0§0l, rvJ(S)<Ol Q45TDOSl(T)l(BCa»DOSOiyo 
runo<Jl-y rjcJryano <u>oad(rij (3 R<£qo 
iy£\ y SBcw^iuiloej o»xoa os^oc^oi 
<TUan«&><a6JY> <TUO3nJ(na0CC£» 

HIT) an 03) 30 COI 0(3 6)S<» 6)fi)<$}(5f 

jjxwcuxrtol olcrucia^ caraocrixxnjlcco 
<aia5 (ATIRA), ©ots^wrann carojrjj 
<ao(6j>^^ o1«rv<8a| <^rarijau 1 cooco 

no^jao^n^n^ rilimSoj tcrijnj, eo8<^^| siOnS ao«<oi>5»at$“ 

(IIM OT9anO2)306TUD(?) 'ifi)(TT)l0l &a©}5«ro>l(03 6)<vJS2(TY>2. TTOnOaomo 

mjorilwej mooai6TT>o8 g)a5($lgij£ &J0n£ OiflaocmaJ (NID) cmDDaJl 
•oa^iroiTDle^u OBca^aocowloc^ cijj<8«>n> au-voo^o^oraoconro;^. 

oracflanrcKJilea} oormilaijoi^o rm>ioii)>«oo2 a-floAlojj 

iiBOCOlO^OD a\J£fllaj<n«UTi})l6>^ CnXDlG(ftaHO>^aio (.UM(UXCH7)36rh. <Wl<9>,J}o 
craofrv.col'oao^ o1«o)1^.i/3, aoejir»j32ioca> cruoaworortcfconuitraisroo, ai^ 
d<6)iaoco a3ua1coici«ai^6joc^ gooj <aoc®oc m;o anGgamoiailwafl agjgp 
in loiffaroirrtfBnQl&^o airnglarenjcfeoaroo. 

< 0 j 06 rTK)a{joo ajolctto); an aJo<ni(Bou>fO)a/l3josiOCT\> au,anaocD)(Tn?j)l5)(^ 
aila<i<0<3,fnoQjnffl’ar>; <ro©§ftfio. %yo aflacdjoaiaosrr) aojcnj,co>an jjo^cKn)o 
oO'ojewjsj^^'nvolTJOfQn Group for Improvement of Science Education 
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(GISE) cri ©;.no ok43j>,o«3 
tnaagonsvatt) 

©0 allfOS<€6)OG10Ti^ OJl<9> 

an a) oio )1 a>otn>‘ p>p> omndoj 

aOT>GBTI 3 <ft>S><$ fSOCnffiDOfl. (TOa/lOa 
ooauoolooi ,e>®^ 6 m 1 g 1 ami)ri 4 m 5 


&m>fgt3 (CSE) a\)oa<\Jl»ja)jo ramwjaO 

aosrrt. tAJ</Dm)a)(no<u> oodo. anl.afl. <ooan>06n>, nea ioi CSE co^bs %>& n &o 


so)o nJlcfiaiaolajO). :tro(rtf cruiotoiscd ooa>a8 msOTDlco lAJtrvJlai><flO<Q* 
a%<j>, 0 <s>o n®cn>- a 0 &oinS mlcJl^poloojrtnj (W'hytheSky is bluet) Nl>m) 
(^vm^nsmo gQomaifO)S>o 6 ) 6 xuojlu)ifflO^(m caajei<©,glo 3 

ffloOfOaiOfflOCO (T 0 ceoaicna>a 8 OR<3ajl<d61QT3 Oft.<fe 0 OUOOO^JiQ)! agi 6 «T 3 b>;» 


<nxMio <ff>6»biTs(0)0)1 o^)canj(3«a6){Gauj</i cm0)3<9O2o <oioai32 ,s >j Q^oto^o. 


®.<0>0CO€)O g'D(5»(TClCira)fO>Jo C(t)0)^lT OSOlOKOljSS ^0] OJ^ <9(8)15) 'XD 
o(B6)O««>0Plo O/WbltOOG^IolaODa^OTJlglGglO 1932 ^ ®08).ia3 bTUaftlOQ 
<9,0ca nJOloJOS'lrffcV 00)<0)2<0)JO <T)C03 <0>J cm c°n iTJacail (.nJU)O<T)0(.CTD>1 wru 
aoc 3 ejoo 3 ocoasio^ oooQaooOTO -oatsml^. ogjou^ckoto) oicti/ji^cy^^ji 
o)GfP)22^s 6)6>!n>a)1j>, aa<8Sa<dooxia)n2o rroail^o^mjo t<^(vd(ffilqjlflOO 
id. so omdlcoordl eniaolao^oo?) </'(?nwMfm ao6)ieio<Q) ce^reVOion tfiioeio. 
n\V*M ©<9S)0^(CTO)103 OJIl<9.0 On0(tlO30C®lXi2O i ’ iftO^aJ^oS (0)1a>^o 
OJ^ (0)^ OU O) 3)0 coil o; (TI)^. 'ODGIJaDO (Oflifta^o OjlsIcTOOOCQi SiQ^ GOI^rDoOJhOLKi 


ISG 


cTuioJCTxaatn) axK>>jai!<0&xj(ujl wmisproynBOdwToid). oaiao^eacn ail(3^o«^o 
froifi»o>lT) 6 o ail l O'XTUGcnaaa^6iJC?ijqj> (T^^icaiailtDlaccKaml^o, J.oeionicruoo 
L 'kidJaj<r)OT3>1<r)^o, aj(o 1 tnrmrnj(sro>loc$ ailrSirncQfCjmlrn^ri^ioo 
mi'll «<j)my5i3ri»1ra;or>; cn§ (n.i«1(nfflw>l6>'$ myon) 

m>cosi(Oil<d.aiiG,\ > Qn-oae]Ol^k&;ti 70)16X15 ar^ajt/oiarooaastoirl lajecoiots 
(T)6)rtjS2<aKJ)jc9>(i3tyo onocowosorif) OTi1<9>a^o o)ai>o)aj1&iaioco<oiqjlfc)fflB *>)©2 
,<\iaj(5(C10)CDCr0o<TVie>0©U QJgdflTOiljiiOJS^aS^'O'^O 6>i_Kg2 < °’ o|J>cn>iTT>D<n>1 
(O^cm; ©ooQtOcotoIo^ ci<oajjo. <«3tnjto)!Tv>o®©,i(r)ld>.ooc^6a32VoS «o.^o>l 
afiojoso (DSffrovD^aS eo<MJXtno>V>($ <a>«flni)(c8 (TOOg-MV30)lo5 rt ij6ar) 
riilcoicKnx»^6mocori©jriT)i. ^xx«DJ0(0)^0«i9««8 <w1oaOTTmsya>o> rfWnpiojjo 
,ao 1 a)(B)oni 22 )Oco> ai1<9»rrua) aJ 0 ( 0 ><$<d® 2 <Yjarf>o ( 0 >$ra^.ds>mjc(»os^£aoca' 
oxocooflei^yg ajlce><nxTi©1w>T<0>o3 8 ftj«<nK>u>QA|S 2 (iJKi>oaJ cnjOG0>'O)1tttnil!3i 
afl<fl»aujco<o:)rt93is63ri6>32 aiMixxoftceojo agicrrxsqaDo oDa^ailaoifiulaj;. 

cru<»,j(/A ajla^oe^ocruo ecosorri araaim>3o ejelfloorarm is<a.oel<fl 6 > 6 Tr)«ol<T >2 
Aj§1a^Aso oiTa^oe^orruo ismsorS (romrufflexMO^i^ n®or) piaay 
®fTO)D6is <toc»>oo SITR (Satellite Instructional Television Experiment! 
ro%mirdi<9.0l % a. ^oatnlteiejaojiocwuocQtossiicro)] aroxilasi ©aj<gj;ar> ( 0 >iroi 
((kft«ao) alrod aoo<a®$ 'iilo<eair'j6n> <mhP 3> aunjail^rmcojlcfi aja3 
SH')d>6Kai5^t>o>©)^g aJl(.«9>o cn)D(OoaoQ)il a>s>(rn. ailo8c&i)oejana) gDsxtno©; 
To<nij(86rr) cnjf»r>looc0.oc/Bc/)o<n3t©) <ooaj^j6n>cd>>(.a3fl)ocQ»1 gandaoj (goar> 
gya eAtmo oJIlao axoooeoitDl nvcojascru o1a\>(3aj ocrvr^d ^cmoto 
onj^ao^). '7n^.aui(.<vieocol5)Qi ^®'l'^'®Tc^6>D5fD»lra5 (Tfiv^ooj coo^op 
aj1<k9ajf>J6TT) Ct6>(.C13o <9>2Sl <TUCO«jl(0)£ZO©l (tWaf) £72)3061110(31(08 6ttt>2 
,c/)aO ojo<8(tyo)OTi1a)li7KQMjc»>L!T30i2o (Space Communication Centre). 

aarJoalsoscQ^os <ro<.aJO)l©flil© 5 O 0 <Q' ir>1(c^06TT)6XOTj) o)js< 3 ero aJT,o,o 

rruoojsoial ^ctkccj! «©,(a>1osio<$ siajasoaomocon c/>D<ru51naS 

i7i^t/7xo6raa3^6)<? muoiulcocwnTrsi nigj'S'To^orm cmoffoeocol ('n^smonan; 
ci)63n</8 (0)^«7i31t)) (OWJ'i'mw) ayD( 0 oi(O)O( 2 Ot): nil'VHocnffmosaoploj 01300 
.c/)aoDnJ2<8(Uo ailoj-uDS^aii/S iruAftolceeijcro (n^gpcnlojrm}. axioeoa/ldi 
Dow#) (a^6n)axKQ)jaHo>0)l(.wi3 aja^ora^ allej^o^jlajl^^xn) njeifla^o 
raiourjnooHcra) <ct$otohjq2 { coo3i32£6is o^oJ 

3cq>3coo ©iscoin-nanlsxnao^ol^o m>ao(2omonj(/>^<^</8j>Docafl an^cm 
aojocimo L<^Q®>o«mo^|S2©o>jan©>1o(r)<ao^r>1^o OaJ^crocDl 

mocDfl oilglajj oiajAflTO) r>i(f>cuorM cmacoigTKTTrtglrrci twdoiy , oo -».is)»,s; 
ai)2<ftco24T8oanT 


6)ajeiaj^c0»^ocpjio> gaj.ainoOTogS crvicRnfflocail cnl^zliixromjo aj.cntaood 
OnJOQj;gs crun-oloo^o.cx/) ^JO^QOJoiicmGanys ^G^sjaoocn^o gag twonoil 
mc^a®} 6>6iAoiolas)om .ffcvlsinnvniln)} a>oo6rr*> ent) onccrra) mlofho 

(TU0(3O§0C0)l ftJS^'OTlJCQJdOTOlliD) i/<M>0)<Z>OCQ> (9TCSl(C*010CQ05Trt. aflloJl©®, 
<npv*n1fi2«3i»M>m, go ml ^il^niln', oiminm <onicxril.«»ji3, in k^'c* rfkOOPi, 

<n >2 <3i^(3 oocuj, ^.(r'jcr^aVooowrS (o^scool mlooiajl mooi^jloiaTx^a^g 
grvr) (0o(/)C(3ra)^6) Tn^a.^^Ail.aoj^.dDjo croni6)(o i.coooo^^^oin (s^iocomo 
nolrylo^ aiS(0<oro)l6)co>S2«902aiCQ2o 6)aJii>OT(0) oilice-x) (luoQ^oaulQoen). 

( 0 ) 6 * 0 ^ (o>o©o)aa^cr> loOtojog<d ojTot (c«o> 1 cols si (OS oO'flii.So (olooiail 
enj'.rv^ 150 ^' 0 ' 0 ^ co(o3«9>l rroG^-voc'ciwos^ga <9>2®>*»6»8)®) (.oja.oc7>Ujl<9©2 

Aro>26rR3con. i9fi?-ro3 im^noarinlrn ^^oilri^ooooTj^cTTOilmjaa i/xxroil 

ouicojrtl sScnuxfl caiootjclaij ciKo8a>©iy§2* wwhoU ajioc)B 2 raj 6 injo i9/2-<o3 

OKOomoano© oriiao^aailcoocol aj(caajls2ra?5rD;o (ooag'ioioola) crozKOcip 

©©6). d §2. 


SiflDOGniUOlaxnoaD Q0OS)3GajO6)QKOOTrt Ol1tc9>oTOO©Oe01ll aJeiCajOP^O 
(.aj'Oj3cjTO>1aj1o2 | Tn(o5. oKolasxai ©jafte)ej j.ju muem (crocsijano afl).^jl.«e< 
raio^ruo^oS ©.eioalom aj^^cdiioo^ oj1o1^(o 5! (oirsgoj^o 

an>7>nxo)Cfto aiwdI^j Tro^l^ciixoiTnlconoS onw^o cmsom^gg ^coj)(oiq)1 
eiomilojmij ^roGQaOo. Aolmaocofl ^rKUiomlctoiaT) so-d toJOid'Otoxn 
6 ) 6 )JOeilO)b)(TI)CQ)UOI 6 TT)D (aro<2(}arXOrO)l6KT$ 6 VUb)STD;M« a)IC0^06IT)C0'))l<l)2 
i0.o©an>ffloci>(i5. 1971 aolcruoism^ 30 cr5 nr)2' icQ:, '^ l2<0 > o ©;e>j (ooagaOj 
^rvf>3Qt3<0>OI3mjo ooisl fflOID^. (TO 01X10 Cl OCO' £13^ A;s^o6ma>3>l(’w ramla^ 
raracsQnnomlcil rm^^iaorol ^‘ClnDDcto-oil^oo oi©l(0)cnin1(iDlt))]6n3C' , a1(B2 
croiijo ooaj«e>eil^D(5iO) (oo^LS®rn)ai(T)ora)lej20S <on<e 1 aeKOio>ia3 Oaiceil 
6T>T3»2«ajjaj;«exaiyQini02<ir>2 <«5 ©ar>o.ai<0)ls. gjoo^axo) oejoaxTunouscftoil 
-o.g^os (naixjToloS siojsjfljrcnl coxoilctf moo njocQ^Gflyox)^ r^ooncaixon^a 
^.9Ory§1(0l<06)jaT)2. 


1974 co3 *102 oJOLOfO^oroiawllTl aJl^o 
croycoosoajnmjos <jaj6 oxc3<oi^.y§2- 
<ru1 CU) 0)1 Op1o)Q 1 g"^(3(DO o»J 6TT>©S 
rarorruGi.s36mi7il.o6)(o8 a»26mlcot(T)oaT) 
aJ(.CB<T)1oei iaJ(/oooo)(nj22ci3 (Sea of 
Serenity) :<ro>l(o3 auo1o>l6»aj^2 a,> 
OGni(j^(o5 ag)rm (/>(3<orcji(ao)lco creooo 
«o(a1 ci&Qti "(Dcmj coo a a ^htnc 
6)aJ(§005 3)l022)Ga)laJ0). 
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wa>’ ooa<rC5.(0>coo6U(o>l(^ oacorf)»soo^ (PhD) cailo^o erosion <ra>a^o<Tro> 

®<T3)^d>5>DCnBOffrl5 <6>l2)CJO GVTVOOrvOOfrrtl. O©1,G©0<Q> (.CTOfflllCmA rafOA fl 

-aojon oyrtf ago \\> Bafi^i(nfcyi.3>flficas)}o1aj ajloaoaDCQi ©flfijai-omxo 

L00)aJOrO60I3Sl(03 o^^B)a)SJtfh<D10 CGWTKU^OS (SMJrfilc©.aj6l,(o O(0)gliil 

cBStyftanjo biaJcd!<OKoila)3bTi5 raoaidcscS PhD tfniko^rao ejis1aj<s>. 



iei2 eKxnflajrroj aogko^os kcdcdo. d^projo s <JVO)Offl mooDQJiTnoooJi 
eocnoiof). aoflnjettJ uotDajoooij ojyTnloj'3 GaJ<3ic<e>§ ®cnxo>iao'e«o>«» 

(nHojcnty (3T4Oi(0lo^TJ?);o gjcnnyri ao.io m>cD>n3<ril5>ej 

c©>oei tnJlopuxxal^gVoS @j36>ry§l(0j<m^ < 0.001 a&mooocni a\5<3oi<o>Qio 

o&oeia]flffl8 (rilcrfi 'inlaDl^m^o (^a.ftlenj.sICQJjo 

On^jjl^OOeXQSjGlT® BSC SnJl©;<30 cfeCOOUQ 

B0<9©1. CQjsrrflQfUiPcnfl^ 'U> , l<t8 oamoo 

miDDfPo d>>oa\jDiB0iCo1 aflttKQto ooaoi 
© lijioflmocs? snioa^olopi gT)ay>^a8 
650^ <IWDJ03rn.-l.t58 afl)82 
y:ov»1(cd caJijoiao.To caibonijo maoi 
r^jemo a>^s<oo<r>;o <o.9l<ipjs>a<rPDccn 
®;ODJ <3I4TJff)J©S >1(3.') <*.*!. nKSaai 
^os]ryffiDa))l<(5;fml^l! 
iZla'O (TOO (TO LnJ (3>1 GIP^O gDCTO^oS 

eoS^fl^l 6)0*C OTJOHOSfTU (HSc), 
aoTtaS olcmfljj <KRI) 

t®<td 1 (.aw»2«u ajuajo»*n)uooej 
<0,216)5 2^QJ^0DlGjrxil^gl<53 
OOOQ^o ^2'T5>^tQ , 1©GI l/XSQJ 


(d»m 0»<diTi)eJi«>c3a^ tf*©.o)»o<Q> mdslffmoowooiMiicroaikd (Ajajaj 
njBbj ai^oljj fflrtOOfD^asco) cm ovl.oil. <»»<* oftop<3inVn1.#>03 t/vKMU 
(^Irjjl^rmmloaio^ ASjairoi (nJ<fl>Sl<xjlaJl©inT)il jCceooa 

m>roin>0(tf», mtSQnOo caiGCUcrxovmlatissg <ataeictp^-)s a»caJ<oaj crflrtaa. 
o^n)o 0)g?j1. i93i eioorfi jo'o cn>o«ojo. aJOu.ai otosbogko ^Ifstanocii 
o>^oooccp1o^cTr51gj o>,z>cj. atsaira oaoo. o© 26 xr> oaxal^ ^strj. lAOaan 
000)05 0)4K$ (T)loir,ia^ CKiQl&yCOlO 5)iJ33(0)}. 

< 0026 Ki$ 63Oiu1<i\>1(05 <&»a&i rosrorailco “(rv(ff)^<.iOr 1 f>"©(5noi <&>js«3<rn 
(mniiicTO) fnoeiaooeil-o. L"J®oi</o<r)o oia1.y;, a®} g^oujlcuoos. rrorw 
a^os (Tuocmlcb^o i/ysoiwiAcS*^ <®PiiOjimo<d>)OJi5) afl)(iT>^5X)<Q5l 

o^rm^ Qn ioa.1 a>7fi ^criPi65roj ORro>ialAo (sa>3<nVyia^6)TJ83>1&j;o cBiwtf 
rn.Hce,< 0 l^a>TOgJO«O) (grammas a^onlisa < 03 ; c-ocK>m^<G.<^ocrT^' raa 
nlo^aiily. 

jnaw^idlnj a>upj nJlcoSasoejasoi ssiai^ooo aj)P).<a>)<9.<o)siB'jcuil. 

"032tTd QnDomoa v 'js3iiJlo)t^ma)jojn-o;ai} r a/gsa gsjemla? 

ivj (mo^}noat7>lGi^d). m^a)oo- avtoilc^ocon^o^n ^ro 
'&jQ'»,o<ntsj03iG>o oqqQ'xOo ^j)*s<no£ faiajaonltvilQim olvil nj)r>l 
0&>!xz>lc0s>£/jo iilmjnalAoyvs'ilft/. «$)<f)l<36) njjdsmtyrjemM io/am 
'JA<1)o <nad&0<1$ (3tdG3aO0 0)(^)OOOUl§/. W£J36>VmJOJ mxUG*i)ga>i*?a7 
(a;av; <mdt. atfro)lo>'zaj5 : °i9i cuIgoj 3JT» oigao i>;«0a»2oazfo o '<77?; rm&oi 
eioox amcmsvS avaztom oa(u>sjx>^ a-xioo^o o* ityxonl 

qzzizi sjlexro L* l(T)l<M1(0)36lri itllOOO I Q,> S3iOTj; s, ‘t 

6if0; TJ flnaio <o.9liTao)Cryou3 ^>mena>,6H9 (Bi^tcoiodiocn «502io3 OTto<n\o,«1 
a^. aroax^o© OTUcco>o©cO,olm>.slcoA7iS ^(acmAOQKn^aia^fimo x.s<ro>oo3 
ora !t>) 0) (5)1cc«^o axiScol. ^nflrtjooS rsracQnOo ajod^giis^ 

©.vKn8a>lSl.a></3 1 ft‘5 LaJsanronD a>o3^mo»o81^u. <0»aei«<D. oxooiktuI 
ajlSGcoioogo araol' a\j{C<uaxj<D ail«i*oiO(Q)lffljfmi. <3>oa3 cdsotdIcq) 
o^jooo§o soailajloej ajCT)1o)oyoo<ro:<o.©<TO)<8coj> av-^occp«&oa.ooijo<sgp 
(ig)«<mod<5RO <313018 ftn^-^odl^j 

KVi4).5>(i^.na>qj)»JJleioco)l'3)rm <b,upk<jio) (0 >6>r^ o-.^o.jiqoooou (.(ralcolajo 
<n.'^<o;6»5 0o8y.<rjl<833ooaKf)1rra «o,l^o3 man i<3 c 0 ,o 1 rrxz)oco .1 rrocworol^- 
(.ai-n^Bocco </5orro(.”W}rKrR>a^©s <d>^<3>1<0.!/8 nio'oilri>©o m^o maoirajacoDl 
<31^C/5a5)OllT5lfflCD)o 0>SiOTr)OCOJo rtTOO^aOo (30016)0 G.aJflllryiaJJ. fiJ0(C8, nJ 
rox3oi(8o.6fi3(/8 n®(TnlaiCQ>lT38 -30SMT}1(D%;232J 0 (.-O 05 ln);c 0 > 6 ) 2 ^i>;ol^ 06 rrt 
@oJl6)soi^ (3ieoi<8 tooaifatoiTiy 3)si3i3>kQ<o>. 22<ro'^«»1©a | 3.oo«u.ooaOO 

<a<e6>;o^aoi*l c»flj6>o >m<ru)6)<£|§ oiWuaDo. 1936 gno) (oaoi-nurmo ms 
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(oroi^amjooi rucoojoidcosrogloci ucTJ3§*lcn^,og rrvi>sru<ru>l.y (^o^mocol 
(TGOI-sisto cosflroijcm OTjlo)oonn^o<3in1c®ocoilo)m>) 4x0101. (rwwi <s>©<$ 
(oilcnjlm* a6njoos>siu m>flru<&Gjoo)oej<ii>,99 (n>2><3<yl<£€>j<fl»<n>)o MS c 
6n/lra;r3o aa>s)a>co))o 6>ajai<0)). <o>)s<3oi3 ynj(olriiaaxoro)1n)jcoj1 rroaj# 
a«e,oi6nitaj5 &fls>GJ<ow>1. ^oilsis aaoo. r^)o1d>‘ olo'Sgojos .a.l^laoiul^ 

<n>) <ncnirfti?mo <o))S(&ttxt>. 

anxo. 01ai5§<a QGMjjoi astoeil (Oslgl aflsaJObDraxsajouJ aoq . i codj. ocxj 

«r>jlcd ar>l^iloa>06>saf»|o cuxTo^axeiab 
og^ojola^gg (Plant tissues) 
en^sikn)). s®)2«e6fl«»sro) mtoanauiloj 

C0C(Urflj6m(0O)IO3 r^rt)6)^ilOl5)flO 
<o>Dern ng)^io (rucru^<thej<o>g1ei)o 
“©©<TO®$1G(.,0>Oo C” iy)(TD 
n(j)ftiO6KTl)0 C0t35 431)1 COl§)6Vnie 01)) o 

cjroi mxn;iG<6.oc«6in2i©s oo«&cr\)1 
«a>a)6nxoioflo3 (Oxidation) oj^ajonl 
aX^m^ocrorrojo (Took* ^©gtbrstoI 
goci# mxru^osiDAoore) ®i§<s> 
taortto 6nx>aii<€6);rm o)1cQ>aj)o fflueil 
cfcffloccp e©) ce^ns^(d)b1<oo)ajiQn:o;cm^ 

Afljsvo c5)D0Kru1a»D©(0> <J»ru<3 .acre 
(niGcftOS^rail^Aod^ rerar8r»o<wo 

iil. g)OJ ©6TB)0 gaiKOTOOlfdrtUQO^ U£GmjtO>e^1O)G0OflSQcyo GW'jyjlaaJ 
3Jc0» r.j)rrn (urdoia^os ajla^aciru.Jcoo cooirodio^codwl. cxmoz)Q(3iu> 
n)C-e>0Qi3rAil(^j <H(eotsnlVu5»S oi)<3oi.9>oii<i7)3cirD>1s)oi rrv/3 nflei^o mined 
6»nr3 ttiJGiiooctoialT^cblJiltod ocracenjcoJ Tj)fflfTtfa>DG> Giaow 
<naca> OL^JOaC. 6>(.aCCU>l1d>“ G>OOaJ<e)1r^<TJ^6>2l JCOKI) QROeil 6)aK^>an3 
odojcWS rmai ctubo rr>re3<e>1 g>r»jl©s ©Giwailx* ooa£<r\rl«o,aoTio. mlffi.ao 

<£bm>1dk(S6rr>0 n4)0Dl Oil'll CO) 6TO©S<£6);Ol.aJ06Tl5 <9>»PI nlOCDo CDSOTTllCffl 
.rrS msinnoisxiTO' a»)Ore.oa^^la^ alauaQiAxjatflayo <ui)oo'j^ 1 gi}o uicai 
'&iGm (rcoOTjaU'aaiXD njocnaroc# cns<gr?n)<m(g>1<n ;go (p>3CQl©3(n>). <a>;®r>o 
injc/xmeoaco) si 0500 (/fomi(a>ip.o5>o):7ioroil ot^coiq) oilrrilffroo cos 
aij>;crr>o»ai s>(ooj<fl<fl6 <in)aj<n;os>flo<o)«05rt. 

<n>cn>^a,®oc««iog-cys aiicnjan.^i.^l'Oiilcsi os>m>a£iO(.<(>>io C aii£)1<o©)<rn 
(vibxIgkt) cgia>aioon3.oo1co j no traoa^ raflmflm?, 4x010.1, PhD snlk^awtl 
n>Dcon G<6>oL6mlaCoS mjfDaiAaojooeis^ auaxftqjljji. aroaitf PhD cocoi 
oaibmiarolco^o 0)lmj1cnj ofl)f;(cio>l<o^GOCQ)l aJeicutflajcfi G<ttOJtio 14 ao<T\> 
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iv«kmj rrtitmj &J/ZK *7 

6)w»jtn;m) alia aatnw aaije 
a»«*f ihva.'n/j T>'oa;eil i»l «x>; 0 
«vlM>7QiMiT7f C/OiflimS T/JJaVc* 
nscal g/r> 'ato 

iTOiPJW? Vrjj<ai0> nmAirwomf. 


aasrtf. s^soj' oiajedco) 42 Gnje^aicio 
7ms©m)<rr> fmocolojcrY)) ir.icruco)^ 
oVInulml QAo(.enil(iL‘ei avtSoiaxpio 
jodpj csROKdceo PhD ©ulcdjoo cmwcfol. 
1015 6313 6 MT 1 TflJOCO)a> 1 PI^O 0000 l 5 (.( 0 ) 0 jlra^ 
o>.w)1(c3 PhD 6ru1©^oo ccns^rn (uo>o^ 
oars) gDoo^oS aicolro -^yro soi^ootI 
^naicJrf^ mi Kra> p.o <0)1. 

1939 <08 <3100X3 ©001^CDil<c3 CS9®il6>Cfl 
iottA. Rn^sc3cro a>^r}®3af>1a»ls)ei cifjicuil 
^oorSruflcS ®A.oeg«olfflS ni^imjcmoaiA 
'no>oc«1^l^(m 6niaco)ie<9.(tfmji^l oil 
gOOXTODlSXTg C<T)0)iC3>Jo affi0QS;CCTO>i. 
t^oio (0>:£<nftxjos>c7> <e>ai£i ^co^s'leiej 
rn^.sl^uai olaoiS^ ciacmo§olc®li3f 
^racnjlc^cTj” aLdson^sci nMoilcolaS 
fT) 1 CO)ffll(OCQ)DCQ)l. S>c 9 © 0 £IOKi) 0 ^ 611 ^ 
aoco^o ailgBla)^y;6)b cnJ«cxii6xoio)^ 
olapcafla^cm^ (gooio^s aiocoo. 

194 7 <& axp.pi oiloio^nl m miorol 
lOl^AaJIOl G261ieiiO)l(C3 (.aJOJ(8<DfO)IaJl 
10)01) (UOl o0O.Oil. ©(niOGaCWfilTnCQIXoA 
0)00) l7J1)OJO)©5 QfdOTOOrj. OlloiOiOO 
COCRiao RTOOld ®SnJOoS)oTUI»lGOJ<CO 
mi<7icnv> ooq\ 

®emuv>6»6HJ'iil6)ei aooaxod guidc^l^l 
5>0aQ m.<cicdcrvjl<33 nJ)COI) 0)131)1 '0T)>00 
el sni«co>o©rf).i7ilrr^(.^1 n>lAji<3g©ff 
r^o<on©jrmj trooio^os «ujo>1c® <aio 
ojg33. ms 01 ’3 a)b><$ ailr3i)JiDl<0)b'g 
cn)oa l ar))faJ'Tu<e<g>1'Oi)gQ ceeuejcfogloS 
<o®ojna»cn>3 ©ajcg^oTKoA^ 

71001 0)6)S rtlD»7)o GnlO) 

®^>5 (raomitTOffsroaDcontnrol^cTD). akp 
ei3>)o <3ioru(0)©s oolraa^a uoJ<3otV 
0)310)0)5 u^oalsri) omaieiaiteHi wen 
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633J3 (ruouooamccmjl (B&AoalaooojfiB ©im> (.aju>do> aaa^ gnm-iro 
mlcro3QC<ol ojo1i09?cOiCO|d raraoico^os <SnOT^^»^oi^(jmo3 
m1<4r>n>u1aa^ch'U)io ©oiaij'jnj. mk«)v,ct3 ojcdjoj TJT 1/)OT}3]S)S 3<iO(T)<M*afl» 
Ajo<j?«aoj<m ajoojnj&o <*.ajo§1<o«<d,u3 ; leguminous proteins), jilaimjlcrt 
&>ai n r>\enI\$o' 6 &.<&, agj mjoCD^aoxzroca n^crolajoca-^oly aioaK3 aflcra 
3 jo cid f/'coi-.qi-jno roscnratya^sreocal. ajsoocd AjaxatoS rrilcmj e>91 
ifl6> 2 (Tr) n>To. oiCDo oirfwo. (vJT)tnno8 mlnnj ciel^o^cm atBogoaocrv 
^CTTllOKOJJo aIOa)al]i2CUCa)20,6S)5),y§2. ffiOnjCDJOS LalUM O0 o6lSaII0)1cQ>0 

mlo^cro aauo. (oocw.nHnjrruodlQc# c»1<3a(jooa(D;(nj0l3jD6m craon* 
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cniooruoxjKiiVsjei innfn.aj'ii8oro)<t>> , 3 (.njocfctfl 
fljlajlojOT) (TOOXlJUCO^u (WHOlO) ebOOJO) 
ODTfMCfilcom^o 03016)® n<j$sv) nA-aialojl^l 


D'mj. ^en fM'Srai jksocio 
ro'oSI^ ni)co>o<£s(3 TUfOfDo 
mlGoSICOlaJCOJO CTOOJOO 00J3 
mlojlaj^. (0)0)0} 0)1 £3 CO <0.0 
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tTOoq->om'ln1 <odo\i 1 bSI 6 )cq ^oernorrc rroaj'nxflo ej13l3.fi. osrud^o^s 
oo<6,o<9.o6rr§j6reo ! 0o1ii oJ3fJCfcea*acd i/oemJteflapjas u/oiiKrfVd 6><u§;. 
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mflaymeff. flolaacod 6>oj3§lc® 
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mcToxjo c3T«oicfi goio>dcajci3ot)1e^a2 .jlGcormooooicuiloej oo^ orto;o a>e . i 
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ao«o>^rrvocnioocncz)D(t» aa, aa -srrfl ae*on^ as 6 aj;<e»<n>^i> (oflo^axraDaJjGxastf 
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2>!od a$ <03nJledSf) Ol?W 3>3j&JQQtOlV> 
nffdnjosoatf" r^rrooocofl7>;<-ro- maoq 
rOfflrofcvTj} ollcawcroo. ©<e,§l5 toldtoo 
6imQaDHl 4nKr\uo^s Do-if-yourself 

« 6 ioi>fci 1 ap 1 roJ 6!<o^ auauanaeioo 
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»G3-«8 ol\<o>o ctoooosjodIco^os uosyfliom aaailaj cmoar3 gjCKn^coteei 
aro«o©$ oilci^MAirtm^cBciTOliTR qoj c&.ooioojauco cnlol^aiimo.ox.avujo 
a?(t3frucsj6>z«c^T(kaJ auoniluiormijo -^(is)aj^ara>’ar>.?Dla? a^o3^,s)g 
19/6-03 aroaitf ©to),sct 3 iaa$1ol<3a)>33ffil<9©rag cu%p<3526)0<fl6>o|j 
Gtai>oj^]§1 <uxoo.o's<3 ruoojl<Q>lra3 ail art ailratzilaj^. 

oI§cqx4sx7i^Ict)^ cubcM o (nnogpaftaaj m<T3VolTOaukoi ac>i cd§p«1^3 aojoi 
ssejcrffe.*^ rru£OaJ1cO)i(TT>^l0f(5 a^acoej (SK>T)3 r.^^s^ao^a.'Oiicma 
co-1. <3001(3 Oajlaj Handbook Solar Radiation Data of India (I MO), 
Solar Radiation of India (1987) •tftcm’l loxnasrood gj-j oouhokdj 
Lr>JO»3oi7»l^.ar) n<j)aS«1<r>1a>)cioo3^a2 al<o>.y OaOot3<t 3 aj^cn5<3>j>, 
qdot>}o. f3l(3 f wu1a4i6ma!)oellro)oco)b;an (araTnaoDsm)^ g*t®^ 
co-los ojoG<o)ocdw<o»>1a»^g2> (Wind enei^y) (rujuocn^ooceajola^ 


CflAOWB GGT3JDa>^2^<rrBC<X>l0^Tn^. gD<T3>^<afl5)ej 
*jej«D<nOTng}1oiO<ofl 700 flOgo iS<*>(<r)63T3gl(*3 
«3>092i»occp 1 6axrico^j§ orcgoi^c/a pi^oo^ 
TTKoIrr-jgigj crara^cn-ou^allofc auoalla)3<r)»3Bu3 
anajcS nQ<Sorijsj<3ni>L goart ojooOTo^RGaaiej 
<oi1<o3 cman^<mj(!m6>$«j.-T0O(ojo raowsraroloc^ 

aJPJSO 0)6313 fll £1^3 <9>0£OSl nPOin^C/3 CTUDOrJl 
«980CI)^o (02B2©S ©OIK^O rural (OOZlaJJ 6\9> 06JR1 01 
(06>2®mj7o3 0 ) 0 o (TOCmOOOCTnlfi-CO- 
o coiOGis raiacDjcrCa^lGaj cnlraj. 

UWjei1<Ilfl'D3 0)1 art Oil O 2)1 aj lOJlCD^ SOOrfllo 'TOaT)QZ06TT)l o^00e9S)0£lO 
emoo^raloej 002 rfboejoaxruoo gcu<e><DoTr>a)l(jiizotri) «baua>1©5> aaxn^rawo 
o)<oS^ > 2«fl-®>i^< ,( 3»T ansoDOaocml salailoDOjovorDo oi©ra <roojloiOaol<3> 
3JOHlra2<m2- aieilfflcooraj i^foilarto: m-.nl tio <oil ra^rm lonnKi^rt p^adl 

soulej^o a«»^l(T)lral<eaj6iTxoio)l£J23 rueilGD ranocoiaioiaocttl^ar)^ sjco^crt 
noo'Ajsrrxrrt auo-oSoo «3ro<») jural, gDaacolasxrj 6>a^l«jlo<ipog?wla®(o5 
exrvoooav^l, ©^<3ctx><aj<rrr)<7R c<n)ogo3 ,^)<r)3wl ©avooexropl ^sorolan 
<!TOC0)d9>o (.r.J®26)l (m<B6tO (3 Oil ri*,gl(7tt <3raoO><BOCOn©2<»»2<(WOMd. 1087-<c3 
M)(rtauj<u-;05 6)<a>.0T%(3. raoraoMiocfl ^aooejVrt 7rooD3ao6rr)l (ayjaOfao 
cal. i994-<o3 gtrrsjii wo^ laoucrtV^Aooeoox) ra»ai026)S i/ixolcoaJHJCooare) 
CTUoail^. 2001 ie <rt crtlra^aicodoiru^oara-^ ai^ <3iao»<8 o>lra^oio> 

coo col. 







axTOTjconoei a^JOrfldADoOOO m>o«nj<ru<nocoi n iom<nri</S<fl<5 oipflm. cruofiooi 

rO'&.cA (T)(33a>1a»'l5ia2 ©oj 2*»03006rr5 snnjono. mil. aioonjoeicifl. 
fTOC^oOlOTnlC# 0)GOIrft)6IT)aJOa)6GI5J& r30\«fflC>3J a<0iO$1iOb> SID <66)1(0; 
soaxrolcoKdi&s) cruaODii<c>aDal<crDl3cm^. 



1918 a& (nral'pnrosleipi cmjpnwnDfoilffljaDi SHoJOnC. cinonjoeioa} smaio. 

aH30(n5 mxdoiifceiojooeralcoi mlarl «a)o.6nll6rjll. ^(j^o o<j)o.(uflca)£> <e>ra 

«ruo2ioa«1<Q» torao.ijaO'arDicn alcfeaj mleicrolWi 
oauoa^sooco>l i^jo^slcro^ siijr^orri 
(TOOj(ru7>*3n@i«rfiocx3il^ar>;. <\ic<o»<n 
(sro«oaf?Koro»obn5 Mjfw^etwioi «»$<& 
ioocoo (osjcdsilctt 6rtioi/)ood <eajooo 

(1943) ©«J0gW£O©nj§(3>. AKfll<TO 
<aiml6>ej iJJQoijo Glrffcoaoca 
<9.11320. ai^COi^<0Q6rT)<0S)lfnj 3CDl 
U3cd aaoroasoTwnj. tniocrooo 
.oaioaoj^o <waol6>og 
jzmffljo AflTColsm) orxoo. acoonjo 
2JCTO (O)0C$ «lUl(C)o oJO3J0rij§aJ 
raps «oJjrakO)0-^)0«oc<uoSai(Dirj)1<r>j 
ajdlaoooo ^).aa-8oro>^cro(5)lrT>ofQ»1 
01)01(^1^0008 orlraporril^j 
ailomS raroc# arorfloijo 

<9>«*>l0J^0 aJjdSTl 


ooxtl £dti oocrraraxim) otjcqtOo t-u<s:ro)rao>o<^s;(iro)lca>d>. ailaocoooK^ 
ffnrgloiS nflrrrjo ov^o 00500 o51<o.nj onaoimiosmuS 7 roo 5 -.o©rara> ®< 3 )sl 
<i®BO)l(tf)»j(TT>j. «iia<Mi <TOOioQ>§po cnlooxilaj njlfmls^oa 50 oidnu 
<66)0 ej) rrocgoflo oow^oraro) <SaJO^l<0>OaOOOLoJO^CDai223Cn>l oJS6)aJ00](0)1. 

gocra^'oiloS color) ov^Satloin)) o-ioa^io^uUj aa>slco> (0(5,0^ ni^oxorlcoo 
oauo. ooronioexrS. 02^ 0-.oa§pr*fl^ Pia-Rcrilopj ©®ru>1<fl©a8 
0101x83] ajTxnfcrxleltoS Gaj^oca (uraoijaooroilo) raaajcnx&o (natal. sb 
alios aiaj c 3 hg(JtOo cosoioIq: ojocdo 'OMCfiTObKOTOi ej6T8o8 crxxSoj&eio 
cooejcrops PhD 6rjH<e^ofljro>l<r5 <3R.r3»oa>o l ool. PhD caoaxjoao.ool SB<ra>^ 
aftoS (OilalOajOTJ)!® <scu)D. aaran-oenS ar^islonaJ o1<r\j<3aj oj)cajo§ol 
crops (flvs<yoo5 gnof) cncwMSTTvaS gjrtiqglguS ©Dad ti^.sIwwtB im&mi) 
©CXOaJilSl CUXQDfhSfl cJflflilCQftBJ (OlaMlOXTOCtfl. ffiOllOS (8aJOnUa>OanO 
coaipocrol enjavw)^g ^kr)l<o®«d aDlradoL oVrxx&aJlsKg ajpwHurooem 
caroagnOo oioolajlo^ooo). g>-r3cp}lr^2§1of$ i<vi')ir3'OTJ)(r>j 6>5 >^oooo6tloo 1 
ooirfe? moc^lco)o^vp!/3 «reag<\no crocfoloc^ (uvx>o^<vOo<rol »i;i7i(woic<t»$j. 
22") nJ3OilCQ)1(05 (B&CQaOo 15 OlOnMo (0)jS<B}<6>(O)26n3OCQ>1. 

acu>o<CbS(3 co)o<uoei6>^ <oacuraM7m^ai(6ioio'a)6ioo2^ :,<J iTOcooffnraocro 
iacr)oj\93coOTo<^<o0lsco»l^ oj^Coi.o.Qorol di.osmo-jjs^cm 0'0 )<aw>,o-»oo® 
(/» ii/ocTifiirraa frocCTiicnolo^sgcmosrrt. gQflaiitoilejjo oftesdo-Biaxoocrol (aKToI 
lilll <fo 0)1 ajl 0}(TD 01i(0).\crt0) Gi«c&STDej;<e.gl 
pjocoI ( 0 T 0 Ggor>oi 0 )l 6 xi^ 200 «ogo wucdom 
(aJOdIouI <& al <o© © -^ gl 
§^6TB. O-^l5<a*STT)t-Ua9CDCTn03 njp<rC<0>(OlaJ 
0(0} (XU(T\.(DlOeiOO ((/)(DD6a3fi;o CSRMSgnDo 
r^)^>;(0'l(D)l§16rj^. 5B<T))iCroVo3 TJi3o1<9.Q0ral 
o)le»mlra3-)£>jTr> «njor9i<o>oar>oo w aiooo)$ro 
glooioo culoraS aJ 2 CTB^aT) 0 )la)^o 00 ai 

(TO <00222 IrJOO'TKOCOlA rUffll<^)DO<3TK^ 

a)l(8®GU0l<a)iaT)(0)l<T)!o crooQnOo <0 )©c^ 

LaJ6nja\OWH£jlei2©SCTO20 nJ’Cn50)dA63Hgl 
eijoscro^o moltaoiftl^. 

©in i3sla8-<&opml-<9.2arvJOra«TT)©(9ra)<d6)20l 
ajJQQ (TjraGqnOOTJ)l0<^ tJOT) 50BC<3 <0>I0r)Ul 

ucrooiSaecfl. cccojctx^zitij <i^)<td 1 g<oj(/763bo3 

gGTODOj^oDW <0<ocx)o1 <o>jooj2a;ciao»n5 
n^rncalcrt culo7)iofn)^7)iKo> SKnsVii2<o.(/8 oflo 
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oro) 6 <«h^i>Teocun. s>iaJ0§1n& caoajo^oajoxoqejffloor^ %>'0 (oreKro^ueorjufl 
8<rr3Q<o,j(n»fln ogjarjOiDciil^aD^ ocnc6xow OaJ3flJ)^6ioi garajcoilojcrr) 
oPcaioctuo. oivdo. a«no, .ioei6»n$ £>'*) .n, o#aj£jo€ ®>^s.o6Korwl*tt4 attMOHb am 
ofl>(0fl<6<y2<ftc*«8d ojlcjacoaucol. rj<k&ai ce,oej(.<a>ffl<oTC>1io$ jc^ mleinJoS 
aii0aJ<0>0O(Q>' cro/lco>(dlt*.!6)ajsjdh^6nsjc^. bjuoxoqj <o> c $ai>°pa<i a>o tm 

OoJS^TD 2 >n U>^(0K42D<O> O-UDrfl l< 0 ,<X>Cfl) (.rOwfcTXOSOlcff -OOloOCKSo j>.ocm 

amoai gom mMnVmo rm-,noa>^.i»DoijA'0)ji7^<rRD-ol 

aj^lsnfl, <fhU32o a2Qja;irBooj2To cnldkiAflao (famine oedema) ngynilaj 

e>oi><o» 2 dl^y i gj oaoo. m/>oajoe»x$ ajoo)6e»o3 c/^johobjiid araioa 

aro>1e>r$ , jiiiC®oc/y^ l kj7)aj;o oot3aiQOcn><»j®(iJ>2om> v <\i<o^o r >eiO(OGro6>£i 
(njosnKTuil oj qg§s)o rt£nrc><ndlnjj.ft.</3 i/vinoroo OaidSoj. 

gDionaJ d» r ’6u3ao1s)3 &jjol ewHulcoerai olavtfajleiq^ (ICMR) <uxoo 
c£s<3 »rr>r>«33 oQ)<tt) cnleicoAffd j>/s«n3<T\l£jlor^ (_-,jaK3(Tn) t>soi3</&j>o tjjotI 
eianooj a1<®aacneiak» (r>o8<Aoni? .frocg^oiaKDlax ^cOerscnj. gnra^coflaai 
CJI%C(EO(/)j (WUrAlOPOolOOB) (y<0y^ijru^ocj>l(0»y3. 3301.3^0, GnJ0Til6TT) 
(9®^ocu ojpiTTlQjiiigacxal 6iua\uo(^5 ciooa:6Gi5j3 a^ariloiwaa anrogrioo 
8 'o<txo 3 crxoi>aA. ^roerooco ^n3^1^§1s><^ </)oairdi^(.-uaj(37ra>'ri<^o^ 
ooBJ^flarai (TJoeniTuflajltiflfTjrwoao rf^js^ovoi iniaDAcnoQo (.nicxsaxioaflA 
lnJ0U)D(T)JZ!5£@(B>}:> (®%CQl (BJXfl 


ICMR o 3 (TTT^O^OrtUO 5 OKSiAJO aJ;(&?yfy>lCQ> 0 CG>Gcjj :>:/3 (O.DGIDOlCOl 5 OJlScfll 
G(5*o>«flS>} ajsI fnlgcai m)(3^6yD<3 .ma^oooaasf&laijo aiaagnOo (5ra<7ri cril<a 
(njl<d©;c9>CQ)D®T>i6n30COC0). Ol§CCK3 0.aJCQ>a> GOJinMo fiJTbG^aOo (0>6>($ TUaCCPo 
Aj,(36TI)OaO^O CT).y L Sln!H03 aODOSTBiaicfi 6J0ft£* JOTO^ 
<1^)00 (Ojo-^ISCO cnJODoJl^ODCWlm’o olid), (TVlajl 
o^^(mmfl(T);(7oro)0(Trt ©oiciOHpl^jov oigodwwopio 
ano^aoo NFI cojffs ?rou>}cefli<YiO(oroilo3 ‘tnjsrtfcro^ 

lnJQJ(tkO<0)la^. 

ccjocftsflyaxmos^fla ooIloo© enj<xitf<dO£ro Groowu 
AtaJaScnemaJ (ruoaumclaj <a>^(0)<c8 amn^lcio^Dcti m)<vOo:o<fl»aa<Di 



«c^6>n auo«jTJH)<fi>o3 NFI <o’os awnm*} (rflaT^OTisom 200£»\<a>te>ej 
<r>;O{d>,QT)t0S>Vr>^ uaocrotoieGovSiOs^ nijnoa rna&jos irroco>aiij.£«5>©r»;2«2 
a)1(d tiujI oom^tfmgloS q>1aT>:3Q OaJ0(0>^»xo(S®o^i-uai(Srtra) 

a.^a6);o &aoi($yijlnp(3irila>:/a«e©;o (tookS oilnc/ojniolo&leimo nxaicfej 
Cb^WKOlil. 


r-Oja'a^ccloci ©aJDoaiAO-kf)Ofl>7ao(ruc®>ewra>^<3«' Tio<fiil6n5ssrr>teQi:> qjctq 
(nTtsejD 6J0 T)^j onjosoora) raiacm nJocnj^HOo m)oa\>Ddla»oo3 (rooimi® 


OfflOdJ^flOjfro a©} ^i5ox> astS rmaq^no <b;*jo mo3<e.1. nQia/j <il 
<2ch067rSi(jKn} 6)Jnti cn^slf/bcti (O;nio (maqono <n©ar> 

flcmoaoaro) ngjnai^rwi (>«»J6lri(.(/Kr\j 630 nlJ at^LSl^JCld, 19/0-03 (8<UI0. 
ocooaiooj6x^ oaxo>^iOi)ajTO>lu8 ooaOooaouoalroS cruo^ejdliijliOoorj^. 
gj3O)OTT>;sfdTi>0CTrt a.jj'i'H^'QtoPi ffnioaM^.>i(/S(r)OTng^aonjn eriKni^ajg' 
tojai(3(oiai1«o^cro a\>3<»fcjsa>a>g;6is <0>]§cxsJa, &nO(\DQOrti(id a Dan 
'ifiniijaS m^cslraioi 6>T0H>s><rL%1<rtJ ®^aj1<D>^oiao(n)id). ofl^ad «ro o) 
<D)jas aaiOrA(^,ia.i<o(n«n3o3««>’ ajralafiocoo ^>ocre®toj<roo»1(i>3c®1 
a/RaMJCtt VSJlSlrAtlD QaDOOo a4)(TTl cnio^lSO) d A7)1^K>^(m(T)l(T) 2010. 

Go>oajoerr8 (vqtJfirorvJkdcp^^m a/oiia^a^nsoiil. 

<TOO(3<vOo ararovdanoilo anoiffnailoi:in» (D^cm1<mo8 ao^o (o^tsloinS 
cr\jcocficnJl6inj LnJ<r\)lcu:<^ocol ( 0 )loo 6 i^s^c 6 i)«^S 2 <ftco) 2 ^r§aco)l f 0 ]ono 
ojlai^o wooxrflcTOiiidh^o ru^)con3) ;Qfl aa^ c'ooai3.(o>iy«oir^ cD}OTfli»s><$ 
C-i-XTulfUK^omO (y>1<oocrwj)e;^>s>ajs^n-ncn nre/o^fflocongoccplo^'m^ ogicrocn 
(TO<T3)dGGi/s1(0)OTPi<cro)lf53 cTOa3aO(iTOil(r)^6n93(t^o;rm (TOoiol^omoTnlm^ 
adn^lojtwi). aeud)>ojoo(/i,\m.oTeisa)(iP]o)s ^ax^aoKn&iOQla^o uncQ^no 
Lai<a^6ijao3> tjb>^ aiao1<«i)j(OjcQ)j6TT5j(un. gqju3cu 5 oarxoifoio) (STOODobi^l 
cniVaS oou^ai aoJdxjaofoocori^aT)^ cca>D. coio^joeiiS 


g>ao»^no (Tiorrtjbiixofl (tuqktocu) (or<Mte)orjai, ©ao),\To (TOc9fi>03ffll 30nD 
(axofrSiroTu, (noaiiGrryai are<oooo?1 ooat5 ®o\o1<d6>«i3 <ru<OKT3auci\5 rgy.Tnl 

01(041(03 ■TOorj'. f>(5io1(n oil«o1nM‘iOo(oo)(ffljOT90'n1(aj<roj. ajso6xw (roogivoo 

Gi6mcn1aej ooocwod sxniosisxnjgl e<^o(Egja (ra^an'l o)1(?6)ctto>?2<i» 
©ajs^ ctofQf} sisocal. 


(oleiojlci^ng (TV)DQ<B>(5)l<e»nJ1o^>a(4 (.oJCCQ)0ra<r>a-ijs^ore)1ajx)O7rr3’<r)Gi<rr> 
(DOBJRS (W«i©(fTO) (5GcMl^0(i3aJD(3mo (OOTifflOdPl Ol(^aloJl<K)0(r3 (TJOUIJ 
(0<0) 0 6)oTT3Tr5 (WOOJono d»CO^O)l Gi2UU0«aJ§ (TDOSObTD-CTU^cfctaila^OUoO/l 
a>oco6TO(/8 giviarootol^o^rroo); a;aio ^ctbodj^od Qdwujoiajjso 
c<oi>erR(5)pbTS!(rT) ano^nOo Qoxro1^pa5i7i)1o^rrT)^ muu^oe ajpo, 'U^&doI 
n ilga.g e '6>s czi^mflbipioo] r<oo:oijo cu3a)joil2<9.@)s>s (ueiloaDDO] i?ocr>aj:o 
Gidiai^cruooTXTTO) og)ar»^ar)a)1oi B^n3ru>o)»nn (i»uo1^snJ3<o>^riT>(OX)®06Tf5 
AOT^A(3 ACCTOlrfWjfTOO). CWOffl^COJSSTDgloJ AOr3'«aila),OCDl^o1(5) 
01^01 CrOO(QIOT3(/a aiiOrJI<yiaJ2fl l O.O(TR A>JSJ(5)08 ft(0)D<<noinim)O»-TOaS 
(rO^ntt9lilK)0<l)^0 (.<^3G3JOWjSl(TUDOa)(OKl)1(OJ «<thMi(U)lCO<eai gOaJ;OIffl^ 
(oroxxnjo <n;oa)1d!oj©oTi) <ara<BgaOo ^trBl,ooo6m'<i»);ce>^oTsocan. culdb 
auxooow^orcQtoPi pia.w^osm^)Vo fjt^cuifo^aoxi <sniodn&>D 

aoa®(rojooiii eieldsxioo) «e>‘plea»6rel OKajarxoi aiap-ilrotcrocoi (TTragnlla^ 

Sioaj^iooo^smc/J eja^B^j(3ro)o»^6)«o>o6iis^, e 01^ e«eaj,\coj(D^<aiK^ 
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aijeaoocnjas crooau<tTO)la.aD<o» <o> tj! ^ o <a a 
Oc6>CCTEDCrn. aJ^DJ<#€!<07jfl<38 <0301(3 30ffllcf3^61<«)CTT)1 
railroS (®aa,s> 1 |52A'clct»2<fl'CODSif). {Qrmlon§ anpi*DC0>2 
6 reac 0 >}(m v & i<oqocq osxuqjwao cncjowlcn') <ao 6 nx> 

oooi^rro^srs; 6»<c£aitfDiTro> s<Oiai^aiD(o^ 63132^5 <o>^fi6 
o),o^(o»io8 <k/jgjogtog 3, aojajcnaw* o},o,uoo<q> <o.j 
C-vIOrAlOTOTBilonj} ofl(/OOOima<D (W^O^f7TO3J<6.SJo. 

NFI <o>» avj<TUKTO)1<©>agt» <i®oxj <\ja1aVoi1<®>gj ( ^T'5J'afl 
O^OOTlBhlai^O aJ^©i6ro1a2> g<jJOU)1<D»(/3 CaJ(S'310«rr>S>^J 
^fW>ls>«OD5Pa nKB0OOia>1 onO«7l)£OIO^K)3ai Q03<ft>jrTT) 
LTjnx^royi) (5lc3>l<&o6 nraajlou«e)iDlie5)jajoT3 raiyuSteo; 
<thvn,Toro>^. a/lo/liDvragoctp ^aiajacoeii) tfijaK&o»>(r)«B 
gflei;6>S ‘OnJOrOJcOrO-^OO’ (oJUO'nO'OTO l</3fSJOOcO>t.CD 
05Tm1OCJ?TTOl<»^CrOi3)1(r3 (3130x3 ojlwro^ 5) OAOJfclag. 

gyo<.o(?«m«ocon <K/xxDfl$<8 0 jej<a 26 T®»c&;<TD oauAS 
broglct-JcebS cnj(^9i)0(0l©o3 cooiu:<ea)f>Tn1««);ojCKi8 NFI 
<xd±6>s (.airru1riu1a>oaT)6<ir3oacbS)^ cftsflawo;. A, cro'disifflajeiaj 

CTfK/i -^)<mloico)’€y3 cD.jr>ai^i2jGja^erfio^<m 3n^<i®oi/^i-»j«5a>CTnc/l ;.aks> 1 
aeaDdilcenjanoflaS ff^anjc6>o3 fi-vicaDotnl^bveoim^aa ail&Tflmxxalflrfl 
CQ)§j. ZlOlaJ C3WO)23<a>JKJC7DllD CIWjanDOnlGOUOlDbJBOO £>oJC<rjOt/>l<66>}aY) 
a>1oflcn>36iTf t/u aa^o ail G<0b*>TM b)o>m5 NFI coaro>a;xul njadlaojarfnjensaail. 
NFI co>^s>s jn'o crlejnjo^ rasaio^o </>dxo>ooca Tjocsi^anoo’to oi^orijoo 
oimloS fn>onen8/*KWJiloeiA6>j ®om> rrxol^o^'ojoKo 
co>l. (toojo 25)S ^oai6TO^ ->4o<of032o<6>o6UBiai<m mqoj)} ourttrojio) men 
(063T3^1b>eJ OaJ<flc0>Sp(Od «a>$*toiCTT> <3D!2SBO;x3 <U.T0<2.O>JCril<o3 QI^DftJD<K)£l 
<TU03<n«wo>Vo8 aJJioS<c6>i>ajs^(Tn aawiiUo^cu^<o*j3 ais&sril 2aja<Diocrl<r*ffOfi3 
a>l(Sfainuno>oonijaT>2 ngyroowfirrt. oocnjafluaj m>o(?w*»i6m avianilaiom 
smgyas oom<&pi^i70fin5 a»co>1<T>; *.306mo ng)m>}D i/dtntojaviJDmbBnua 
ai,\<«o)2O<90T 

oiSAjg^glooj ®cu^Or»ro 3<eai6m ajdflojosl ms^Oces>;(Traj>lci ! S ov^aoo 
ffllm^oaoS mwotulroo o q ipi^(oio 3 oo 8 NFI #6 (ft*flaro>j. a,jgl<a>Q^s 
(fljtftlej oaflj€v^sjRTO>)cn)OTlcr)io »yo <d>jgl<e>2jos a.oo«<8(T>lej <mxi\, 
ciool gco<&(Oio>iOTKO)l(Ojo &>'-> ojulkojI (ix<inoctp<e>a>3co1. t,ajoaooold*os1 
mjDoavaratlaS a>,oo(03§1a3 (ruo^aixzocQ) -j^axsolails^-Se 6 * 3 ojq^<s> «a.osrrfl 
^oirm Aoi6rK!d (3><gpocw»:anoT>la>io raraoi CAjo*M,aoo<n ovimso -uo 
coruajl <&aoa±is>a,;>6rB T®«nocn -ijo^o Oajtgao ndotd oilaioo «m&033l 
©ei(orajl< 9 Q^(TT»( 0 ) 1 (T)io NFI msoKrfto njcolujcizio ^a^mlcQiaobirt. earn 



sm(OT»kj8 ajsj<bhtj 8 SDPior8</>ffm<id Qate^saaifl^nucn; T\>o5ru<ru)lxfi!3ja 
«j;( 0 ) 1 co)Ol(D) 1 n)i/iJ ajTajaJlr^a.ol^cmcnTQCT) a\)56njau)l^o «»rw8 coroacoi 
<ai6iT>j a»s<wo)^cd>cQ>^6rBooo)l. 

<T>3ej^3(/aom1nrfWmOI®3fllfl Q>Tff>^ronS)PI Or>iO^AiOnn003Q<OlG^Ornl6XT) 

O)l6xo (US©oJO(o;(O)l6)aoa5r8tol«06)j<«>c!>»!}6Trt cauD.mil. cooruoajn?. rw»\ri 

wro rjJlf50if)a®3fi;6)b CfviJaMobJanuo 0)1 ej s>®3jS)cij5^(0ta)j<rrcan!TX>(Q»l 
croGQnna msiTO>1oio^ai> t.aj'ii<3OTocr&n)c« fflojflsai^.60 .aJCaJOGO) 
<9>f5®ooi^o .(wir^rarolrt^ fmo(o<ni®1gj 



/*JVW<aaiv'4»wj(tf mu iTiii'MWB'O nutwiuJjjaj » r> &ju>mO. <rH. ay>3.i> 

ewj wh/.Mtaxp $^y } /s;mamlsmo^i\7i ao; dio^ni. aionawi 

too-, 'fniiti 'noflnaiMKMOO ftWv>/XDjqyj or>r>r5 6TZ>3vya>witOo <tj; zdvok) 

oaoitj f't'Sl nent i<iv gX^/s&j itt); ’tos 1 'v01> h fif'd) mg onojfiWB 

olhjomjax/9 

t/moVnf wjoto 
22, (WlnMMS 21m 
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«H.nJOoO. rujaibiVol ®o®Qi1ocmi>ioa1<fl® (./vjjwrjflTvMca pfla-oom} snjflknoaC 
Tfi' 006 rfto 5 >c^ cBraniD^aii cn)2(%)lajj5)fliD6n4 o\x3 onoc©:xflai) oiooa^fli 

( nib 6iej GeKMfcysGXW)^ ox>idei»aa{l$>($ akkd^ 
coaiaS) oisagaraxorc) nil a </& rAil^jl ®) fEi-o 
c&oaoojro: “sVaicojvvS, <ponjr&tsmMO(n\m 
p^o)-t3. 'idU'jO'iJe&ai. atrjo&s mjamnOl ... " 
6\nJOaO (0O2l(lJloJXruWi2n(2)^6J5 aiioD^tti 
ai^<QoilOT»5i'orj> cool <00^0 w ai(tr>1ao eJV^jl 
cro^nS jo"> o.laj®erno. 

(njjnfij. OTJ>i<*SK/l atiGOJoDoJjdGIO (OOB 
03)01)3 aita 1 c 05 );aT) aj^eileikol cojioeiloi/) 
(TViOffll 1921 (TO) O' 9^ 3 (T> (31$ (.OU) 
rolaoi itfoWDAjgfflrfi «(i)1yj. 0)1® 
010)1 UlGpepCW OllalcMJ6 r T>(&0<>> 

WCUo OJCOicblCQi .fcJSJO 60103 CQfl 
®j<roj (TOaqciO(TO>1<Ki^c5>. onii 
<acnlrvil <x»r 3 <Tvo*r* 1 a)^®rj) 1 (s 3 ni 
6 rru 5 Vma)jo mi (Aio/K» 6 X 7 ya) <n>e>) 
glOOjJ loJl(l 3 CT \)1 o_p JJJ 12) J 
CCpI D^cro 

aonQcn <>g)s>o ctojd 
0)1 ml ^ <DS)§p02 
<nos A 0) S CD3 Hi 
<OJ<m (OOBBlIoO) 


(niioaii c<e>Dcsel aJlGpfcp<n)<ftoei<oroi cnlooicol Sfflic&aiSaJlOTd <&ioo 

oJOtTOWOOg GClltfl<ail(OJ 101301 0)®1^jldfe^«0.'Q) t 61teJ(Qil. (B(TI)CXB)06HZOO^ OXXD 
dhoS <3,;Slco)oconojm)^ awagoDo. araao^oOToilo^ gJo^lcaj so-diocajoml 
srnpijo .^wo-vnarwin/3 (n^rnooo)^^ a^oi’o c-'-J'T^SIruu 

a033l02(TT)J. 

ooaoflococTMioal 1044 vi 6>©ruo^t/w<rij(.fln«nfl®j3o afosl. a);s(dTt) i946 
gn«($(tam<7i8 OMUflaxflrritoS MD «nfl®jflOQo. (i^l<txocoJOOc® 1®S mlonocoil 
OJfTD) 6nil®i060ncd a>O(niC(2lD<9OlCQK0). (vilODlf? ffij^QSre'lSIPI 
OKw*auua£jodiU) (nxiaidbejocojHiwl'oi ailcnl lowcgaDo Dphil (1951), 
DSc (1 967) a# cm! <n)Jl®{oo(ocro<B6Tu1ffl}oeji3c/3 caaxTuoeoool. <r)1ei<ril®l 
cafloijfls AjarTjrftoflj oVrodaj eio<nio§o1rDlcio6rn (ga^ooS 

<n0(4i6n)(5d ©o ori a>jii$1nua&, ©onno®o6niDrt) -graGfrioo 

a»cx$ o>ooj(fl*»Ti) L*-»ox3<oo>a)«n3u8c^ ®)js<9>>(zn§fltf. i<w7<cd (a^toogloj 
gD'D o)aoifditrr)a\) 1 »j®^ njlcrnls ^o^niwocojOiOOoeiaOTOiOQo ®)^S(&ro^. 

GfflltGOOr^(.Samfilo3 <vl©6)td6) A6ie]OJffl2<TT> <B®0Cn6TOS]©S <9>)06rT56CI3(/3 

acoc^lejo<«)'ja)^o (/X3an9i6m6a3d0 aisl <aroa/Q<£6) ajol-ioooo < 0 *>>rsaiBfl 

a 0)^-01^301 (r\in 6>aaj6Vxjsj(OT3>ocnjaojrr) (nra®g<ir)o aj®\c®ffilaj(i5. (ftfta.^go 
fflO(T)ailcM>orQl( 8 ^<m^ (roog^rxTTO)!®^ aw/Wxno. giotoio§o 1 aJOcoioaoS. 
(TOUD^fflilCOlOGJ (0R»(T);(3O!60IJ0a. CrUffiJ-OXTODlCS DSOTOJCID M&<WDU)±U) 
uajotim>o gai (a^nHsmoirtiiaaoin^g^i «<o} moaxolfirfl (WdWjono 015 all 
a(.iJ3§1o3 n$ax3<n1 »OvjOaJO<oiano, ooGfcoaoloS ^onjjajGia^ 
otsoa^ot) m^afflxo^C'’ >000)63)1/3, d.jc/»iooi 6 mo)^fl»oajl 6 i)ia\i)Onj 5 ama >1 

ale a. finW6maa6)]eKXaiooja6SR3i6>a AocdGooLOsrowd ogjoiflaio©) m)o6Qi 
eniilaj rarurj'ioo B'uei1ce>a)aairai»Tn63no3 cnscorofl. i<03icollca>oo®3a).\o, 
fOa»<3ajnj^oaj1d>.<^. njl«o,(o;a)ru^23co)l truou>6>y§ ow>Q®3(/>jcoanj<oi6roo 
n^)m)1 am® loi^gld^ rroag^no (TO(c»1oi(7®(53^i®(T)oial®^(n)j. ios? 6>oi 
6m1nn0O<dfllCC7lo > 1970-71 fi>£l 601)^00306 fQ»)fH)0 00)01)1 010<e© 030(0, 
goca eia>Ma®6ina6>1a1 oiosvo3'3idl(0i^o5 
aoJO-iaiAOonoflH.^JwomeiiO'uS ni®l(»f>®1^>^ 

(n>w1(^ ©(.rtionD aoo:oilo(®m)io®1 cm®)^ 

(OItKDBOOQ: oJ®,jaiaOl«a);<0)(a^6reO(D)l. 

ailoi (.-vKBocoojngloS ai<T3<r(i)0(fDl®3 ahosm 
®oj§ ai/)0(o>1g(3 TOioai (®®o)ooord!m^ 
i{/>mr)l<96>)5re3«a>i(m otaooo; a;eio 
m>3«oco>ao(0,^at) < 0 ,^ 00 ); ai1<06») ©n^no 
®RJ>OCD 6)®J 61-00(0)^ WmOGOOC/i^ iJOD 
ffjroilo? ®J<vlO (T>(83(Oi003 (33®g of)®(7JT0) 
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OlnKDlajl^J}. s)nJC(a)2H(T)OO(B3C/)^CK€liacOl0£j 650} «&0(Rfl4*$ rUJCDlBOCOl 
gDccrS cewTriox.ijcDoxDiys^'Tr^. d>,oo{j>o <o^cr)j<o,g1<j3 <&>> uHTJcrol <8©}cro ao’ 
PI<sa^OTO>OSo BJfr>93<3Ceid6llS^OlGJ06rt oJOmo cnSOTtf?<0>*fl. JTOeXDOfUrtcfl 
(H*3c3lO) grylcx^ O>o©CQ)0CCo 015 1 gD") OOOT>c> (!<9tOflTtl(a3 

<ft}O6m>C&0CG)? <0)6T8}. £D-D (rJOK$(0l3XT>a06rrt ©300*13* (0R>3<»O<ldV0 <8>}OClJ 

anfo>Lcra)6TC njalrjosl (National Iodine Deficiency Control Programme) 
<QS) OBSIOTDO aDantDtifi. g3l}tAo 0 ) 01 )} OfiiJfil e<<T)y 8 Ji;do^LHni £0i 31} 
ffl^cio {.^-K*<q>oo3<no ci(2l^j(0). 

0 )(a*oicD)VaS>» rroaaooo^os ^r^>D'Sf'SQ) 1 <oS •3ra<KDsrr3 rmnlcjl©(7n^^>c^ 
Oaxd<e©)<T7) ©’toil ail 80 'd>(OOJOUl ms^Oc^lcoiart 6 h.oj: nn. rcoaeilo u> 
cnjiDol^DOTn {or* 6>ooo% <viffl 1 rtjos 1 ro?cj^ofi «oio.&oa<ni3S}crt}«i2J fn-aa 
<ZOO)$)SCO}0 d>>TTO?}63n@}OS0»J,o (^GOOJ)^ojltuHi)\sd OKnilaJ nj}0iMl/>ro>1 
O6>.o/iio1rt^)c<i3 A'tHcKwnj. 

<0ioa(}(\.o(iTO)l6»(^ ias>goo} Tc^rJcDocnaO'ai rrooeaaJO) gnoD^oi oomytKil 
mjlcoomilcrc (Indian Childhood Cirrhosis - ICC) r>g)<n'o1CD6)(ys fi 'ciD <vg<ofl 
CKDOfc} c<oao>3rucroc«»}os AaT9j<dlsl(Ttmmo6ro. 



'rvofi'i .» m> u' t&i&lGS Jt 7rt*> 



adfo maa}oc aaa.’vlvtd 
iiW ipfrngattDfe&fto)* 7xta,«o> c4>ol»»roJ 
ajve a*xt>M4 g>v irudtoM' 

casosoo. 



MoxaOksS t&o.'Cifiorf ara?c no 
‘AyyiDosnsM ofl&fjj imicoo 

t&mVko goTRJA.'irr*; gyv aotvav&v/bS 
A# r^ogojos OJi<IH/l0 QtQfaKtt 
f&eoj* o/tvrri ma wm»A' M&jamjo. 


rntoflcxiUflj) (Night Blindness) -^)0i) ttwmse. >»m} o.orKrwoaj^cnx* ooaig 
rilaii A o>' c g>5 ^joaiooGmcrn -uroocBO moTViijOTaaacJoym}. ^jcrfWH £jO)} 
®0®1 6ni(TU)6)rLj| Ol iJOfiD. (OOffleiX></KT\)JDCZl alVxm^OlTsn) tf^<06<H e W*>}6TOrJ>) 
«jn§la3 cosciwIcQj roomenwS ffio<?noafl6>T§ aOfT/lroitroflQej ©oojQirilcro 
A (0}QS ApQj <ft}tTOO)(6m@;0s 6)Ogla>«s>fc)ej aoom>}<fhwo, a<&> 06 n>^c 0 ;cra 
a®or)tnjsxkrd c&axtno oKajmenjm)) ->j)rrn ouaGhooflOl 
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r?o2-vdl(0)V5S 3r)>c<5 @XT»p worn: ® 0 <\uI«©«j 8 <nxotadn>xrS 

(AIMS) (rvjoOrtilc3>ffloro«i^j5<^ •‘fipoijo Tmru^On ii#>di 6 )) oai 6 TGl 

cp } 9S3 oroaxi)i-ait>maQ<oo«la^. ax)W(5txiil«ftczo<r»}o o>omeiloi/>nj<> 2 n rcraoites 
'UOOtOOfiafl nn«OCOOTT>7W ^lolOnnm^OOXJl. -*£6)0 (O)O 0 trV)VOO 6 )IO> ©n<* 3 nf >3 
fii^a^roietaiotou?. gDittf ^adi^lc^^Toi aia®<o e?c9>:y 6 ><a; ajocsioagftl 
rm« 9 ,}y» ^oodlcOOjOTTfljila’S (troc^-mrcioflcrt (TO<umxo© 0 O©;t< 9 (tf. fl>nil©s 
oi^ aJl(o3dto>jfei(oro5 oeiOco X njt®(rCco)CD3ajnitno) c l<diTT> smaoviio oilo^oriLdl 
.»KOl(/o 1 ej<OaJto ;.d0aOi3fT>Ol}0 <TV53«Eban4 (TOG^nOOrailT); a,*?l 0 OT»; 

AIMS «8 trtjoiAarolaJlo^rm a>OPi«m^ a3am^<05>,'O}o ojlar30bl<a,gi®D<® 
C'vK/orrtro' aiuifryyefl^^dr^ gpggn&nea onpi.nio 
010<m OI^<cro»oflrrO(7lCO)7TO)Ta) 'TOO 6)631300 } .ood^ 

KaoG^aOi3B)lcr>^ «> i in 6 >w »} 1 aoodojo^oxloej otvuo. 
fflsn/nroioilmi <9>oai'to»ff0oa, ruDo^gd oj}^m3aj^, 
uao<.Tidb1<u^ona>3d; Gooorrvajlpeil<oei aoacdfroxB-jcvyrd, 

PJ6rRa3 <lODC5)C53iaQl CaOO(rJrdlpe/lfOei 6 D 6 ^rfl 3 loJ 0 
ffinucSae'OiOo (ojstaol rolomcol on<oi^aJ(ro 1 au 
r»J0a!Z)3QSl(jy}«e>a3 goajl&s rviocioag wi®jos 
oiTailco m<fo63r>6i2J>si}o1aj (Ot^culrfucioliO^ajcDi t.ruaoT^^rr) 6 jr 3 C^ <r»s<BiO'}w»> 
CQ)}6T8O0-I. 

oH^^oopkwo) s>mj3'»n ©DizeiloaicroDOil AIMS ©aj a^fooc^sooco)? 
aj}aro;ej«ca>g}. ajgoio tajcnctysaon- o1o>1co)lo3 ^ aj}a<o>G) T>looviig1 
fixoosnl (tn»oQft/>o GtacL)iDnja>ojif3i5T3)l6)n5co}o cn)(3<0S)O(Olfl<'^(a)}o 
(3»&y1 T)aja)6TOl3 rUlsIa^ajpl. 

giam^od tf>.-yon5<rul(oi o>?afi 6Wi(U;lceo»c53 o1cro-3ajl?)o^ 

OCMR) <C]'vl1d>j(06T'y(3ICr)l | 7i8 (TOGIaOo MBJ6U20O' 

am^njnl>l0S)}<o><O^crs9CQn. '979 ^ (orasQnOo ICMR 

oc^ aocmo^isfS ein3(>qjacQ)l aJ^tcneiciDp,,'. aft»} 

Oc&Og^J gT) TUODCDo RTOOfJ-xOo ^,'OCTt3mjl 

eJlsxijl :^oKtoo)T>iTOc3 ojqj aj^oVko f??coa>§i©ei<e6){o 
ajvOfdVjJi^. <r> 1 o<uttfl mjcorjmorooS wij no 

«1a40(WO5>SOiyr) 10»6VTD OJl(3}<J<7UC(ZO(Q> g</3(.fiJari'JO&3l301OfcI (TUOllacOfai 

ooa> (mo ) QQos)^i*j tt>rovinaft cw*a.o<5jo ©'t/ig^arKtrno) olB^6rrxQi oaruil 
<dsx® Q oi o } &>ji caj^oarsloXi^cih 'm) rn) ar^iioaDai^o 1300.3000 c«JooxdoTBi 
AflKMOl ICMR ^I}<n>a\)o^plOS(T)(!WT>lroiO CBTaOOaOo OJOjIli (TUciJOTJ 
a?«©.o3 o>aajrt»isr>ajdl!»j 0 b 1 <o, 2 }o t9>«3oorr>ao<® cruno 

CnJOi(3a5rr>A>r*, l i</T>r«.ei(T)OTi)1o7 (Peer review) onGU)CQ)£ao<ft>}m> colrol 

CO5(vjl(ll0tB5fl 
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oi6>r$ craDO)'Joji.irajrflio(n;«r»K?Timl©(^ <rra<la-ucoa)iiTrril(o8 oow;(rcr> m^Orj 
AiziDfQ) «oo</;ai)oCie>i2)5TT) aiO(D«raod msaoiofcrBtailsMTg ^ok/o^ot) 
aoQQnOo flKDf[jy1eiocosjl atotaysrtnj) coJuxjo> oa>oy>bTO6>2i££>o u§la^6vys^ 

otj);ot>iw1o>o<c» 1 <a$<fc>aly g)<rai^(i3 ooefl<rC(£l 6)0aT euflfmlaxfro o^tu 
TUo^oe(Ct 3 )la) co^saQalsco^a raraisQanaoeiTl. ^ ilfftfaaoPKao' toot ICMR 
«m# q)ptfl$fl<0eca5 ail«ua>2D<u>l aiVamflajj. 


<sno?>TOT<B>oi.7w*1ei^Teo^rrT) Gjoa5>6ai3j3. rtiraojoc^OTx/S a^crnloicofkoJ 
‘tmGQ-iDo mxd(/)D<!T(2te>(20D!] fflSOnJSlG^TTty C«0qJDO3 nJ0OT<6> O^ffln0>6»ffTra> 
oro^&dfrri ooisrotca^fflaj afluoiKaomfl nJcftBOOClS <3T$aj(fo^2)3© ail3Qi63Bg;o 
ooaioo)o>^oj^o (TOds^^oo m>jo;<«ilajd> (njaacmloiaocuTS. <Tv;o<rro)1a8 c^cn 
O'v io5lnj^f>s>^j§Crtjoit>;o (Tnaoi^nno av><\O0(air»i>av>OTaj;a9CQ>l aio<os><tns><Qis>l 


ol^caddoao^lrD; oyorajoj^o (aooqnoo laioidoroniooa/ofo^ ■mwlTjaoiailto; 
<rr>^. foloajtul firacr^3(30^csn®raT2<rolj>x/5 araGQantorwlcx^ ooajoc^co^ai^o 

nJ06mi>1(B>yUJo (317)0(0) 
nMl6)aJOT0fl. aOO^OIO^Oil 

au d ai <fl> ej o <so o ei a /1 io& 
( 31 ^ 0^0 0 <i£)O</> 3 ( 8 sl S)nC 
oeio ot$to;o 
<n3oftj f fiiio3 eocoJOaomxa 
6K)oXj csorfbcrolsatfioaeil 
fflKXOjo ora 03^00 ^atcml 
c0SK>ry§J. (OraOSLi; OJSlnfii 
<t*>)o&»o (3iaoijdno ailailcu 
aaojeiAfiltoS UNICEF 
6vn (nwocmil yj. ftoolrii 
01 Omul aD‘UC6IT§T3J<Td. 
«ao.i6crod olavxdy jgaB 
<wiO(« 

(tu<okt8ctu 

0/l0006a86Kfl(l5“, oou3 
6nj3<o><njl -»DDCcn3<jtirT3 
<3>;s6nnl (riloajafl (T\>oneism<6>g;aiO(a1 (romq^no (towlaimiaxoo 
oj^<dmilcQ>lrD;(TT>;. 



»e<ji».mtn?o>c/ ngyiuj, onto a/j »WTV9ato ttjWo a£tn> 
jt&OrxjspT teXfpai no’o&Ctp'itjaznya! aimu^/j 
-vxmi'Sifm^ia c/Lod ana^iflo moSoA 


3001 Qtzra b (ri fTOOQoOo rnla^ooncDocofl. aoemo 0100 AIMS aS (no<aj 

601(0$ 6X.n»0aO(R1O0(OP(0](TT)J ^aJ0r»fi.(B3aenoa>fri>r>fll 


cocazjos aos*^<s»( 3 ro> i^^ai^oculdio enjaojcoafloxrKXOi (ngacoau^uDontfuD) 
f 061 W(Bl («3 61 ® 0 § 0 CCflo;CTT>; ©(«J 3 <iO. ® 0 ( 2 ^ 1 o<raV)I 0 ol <TOGQ-^KCI 3 >l(r 5 s 3 m 


<f)<d (OrdOJOGCU^O aJ(5Q«2^16n))D ej3l<£6>)«fc<D>]6TBDCQfl. (BODCCMOJ 6ym)0ffl6)(Tl) 
g1mlfci;o sgarayoflaej a^art (Hit/olco) «n&eoof 3 al<ag 3 lej,io ©aoo^jc raro>CQ>l 
o;m); (rraognDo. 1979-00 .ftoexontf ©ia*>«£- fcoaeilooxnxoal INSa cd;os 
<roo)^cftai<moocno ohola^. (nonUsmoS 3 j»d*> 03 <al oo <^5 oa<u>1<eo08 
<n>ODOd(njm5. co;.o3)m5. orfu^od miaDcidmJ <7TO<eQ3r3ala>y8. goocdxo8 
GAOOgsS bioad r»ol(nfloa>.\<i3ntf ca^ajf rjoaicogwlcj# a^cmloi <30123 

OT6K010) c>n£>a^3<(y^ (THOjahl CJlOjlXOloj;. (T0/1<VU(T)1(»GJ «><JOUBni3oi)<0.0 

(rao^^xTOoIrrt DSc 6oJl0;r)o axuS^l. WHO <o;os ®go 6 njn» 
<TO 6 ' 6 >aDnvnl <o>ompl (( 7 i^O 0 O<o^a)O(Tuiffl)<oaninii 6 ri)o)iT)); 6 is 

а) 3 (xj 1 (o;nT>; 6 >LaOaU. (OJffltilocoauioal. 

<rv;oO)^a)aoro> d),;sjoffnio< 1 mlflj)oocano;!ro; nroogr»oo mmlyd) gtocq 
afUTTO'lor^ aoj 0 i(/»J« aoun^eiooS simooo; (m< 3 oi<o.cio<ooQi 

<0)l6iej fflcroojjfl oaooffl oauo^Jiaa oaxulcrolr^ m > cC <e.aj2smlpl 

б ) aofol(oio'lod 6 >i. r »JJ^<Tuoa(Qlo;m);. iaoorjTi)((JTO)lb>a 3 nj;<.«>a 3 cauo. all. 
«coo’i </8 South Asia against AIDS a^jar) mjo^asmco^os ((Dcajooyruao, 
ao^leiooj') *jieiaia)06TT^ -u;i.< 3)1 a<u>o. ei«o>siafl cd^ccoc^cOoI^qj a , 06rre 
crvjlcooai onnomifdl^ejlrai g&dgjI ©oJ^odj. 
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roi6>c$ a«OT)i/i}^c/a;cajo(r);aaj<OT3)lGc^ <3roslTvrocow>1<c8 oo«^(cnj> ai^OoJ 
<&,ao<B> ooocraooc^fflCTO aJO<ojtoo 3 (osortwoffwarilfiv^ ra^aic/a^ra) 
rroGry.no fflax^lejocflol. oor^not) (.ajuxxn c?o:)G%3B6>gj§po 'iJgl^arysi 
arojjciTwnlcuoapl (sigtojislaj ©co^lfl ®08florv<.Sl «oad ruiloVlcnjcrC) aj)«rr> 
aT>o<fc>«<OTOfl<tf ca>^soocn§a)^o fljraigooaosrft rJlaS^ooiOToi §d<o> ICMR 
6vi$ (g^gl^jl^aaS oiteomoofail ojIaouIq^. 

G(jKo1co<o>ei(OK))1tJ2Misc»«o.^ar> r^ooaxawuS, <wo*jd<o*to« 8 nQarfloicancd 
(TOGf}^ 00 m:<8i/»<y®»Gjao:»1 aeo^poS aioio>d>. o^<»mno(7mj> 

'7ro>}ej8m5 tanc<o><fl6>jo1/ij oilooaffiooil aW'VeflooS aifcoiyd^flCKQi nlteoiflmg^ 0 
svoajoi^cujoijo OT>arv»t>o cniffloaDliiiao^. ir\)](X5Toliu6 cgjcrt 

6>xlJ^l<^O5)xJ§0np»’JO OOC^afio CTOar>0'Hi<i.O<rC(0)ai^2l3C0n <Do(nS>flJ0>CJW>l 

ol§ccw7tofflc$lroj ei/a-vno^o rcrocqoO') in loiflaTOmaomrorai mjealaiTJoa^floj 
<TT>). (OlOTXLl (TO<m)OOrMlSotfl«rr)Cn>l<e>l0 (BTMJQ(»£HlWflO<^| SW>OJ3<fla>jGl}0 

aJOftTTUjltO^OJ^o <010(2(01 
rflfl©^ff*0)l. <0><iaKX3(U> 
(T0(3ai a eiD xoo pi colroS 
an^GiO «aCD*J)J(JSl 6>aD 
q aio (Oiojca-^D a/l<ro 1 s v 
rros)Aji9i^fo3 €>(.-»_r»'vom>4 
oori/5 asD ! ft(TolQ l eooss3l 

cownflo «n»aguOo dhatbiiD 

(StOSTSU; Cixdrfll 
■ooopid nTnoO’ 00 ^nniki) 
GESlJQJASlG^ UNICEF 
©o> (TVarxxnilo^. <oo«lril 
o>omj>1 a£ / oaGre<Aj(r3, 
<o>o<ricn)i3 ol(nj(3oj gnnS 



coma«b»Io<ti nx:Mx 'V).v)/n.'>'o'Li ijorm? */>'m 

o?tia>y$;<r» aaojffal ivteubtijoAaf&i&x&l <p/Aru/t>qjQ 
(*>C(7)l->»MT7>tS!l3<$iJ CKajiflo eaXWJIWo CfOi&l 


acnxtjdJ GoDx3 
cruccr6(n3 rar^njj'’ a^jciJ 
tt/laooffn5©acjj v , oonS 


aiEM&nfl nnmosradnai 


0>JS<8»1 (olaoicul (rooceiseoai^ffloco)! fln&GQaOo rrois'l'usnjarDo 
ru^ enSancfl (al ot^ . 


2001 siffldi 8 o’) (TOO^nOo mlfcjooxporol flfosmo nc>7> AIMS <ti aionfb 

6m<5d «lnJDnC<TUO0CO«lO}(TT>3 ai^ao.raoaejbtocnjioizil. 


(naiads (o ot%\.G)<vry> cru-^>'ffo<nl<o>a>occp 7n5oao(/>^oooavS L <o> 

tsamotoi aoogo<DSl<o}ooj svuoru). (ooBejloovnjjoal. <graog^«TO>W nicn 
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infl rrooiorJaujo ajrao^jwn^m^o ejfifl«fl®j«e.(a)j€rBD(nfl. aooaxc3 6vn)oasxr\! 

tftoldp @<ra^<Qfl6>ej 2J^CTf5 OGt/OlCQ) (TOflOOGBlcftSlejJO 6>a0C§|0 <3Q>C05I 
o#n>j OToagono. i»/»-«o c&oejroibl oi<vona lOoaeiloUKiujnzn INSA rojos 
Tmcu^jjaiaucocno <u*r>1*£. coo-aisrnoS to^5)03o 1 aonQ oa(u>1dcxs3 
(ro an oS (rumi, a»^ o])m>, ©roi^ai <n>a»cr8<To oiocOoooizIa^, coocqxoS 
saoqsr aDrtd Ad1(nfl<A^oSins ra^alf nioaiiro3«l<$ oflyrrilai rocg 
QO6X010) aoDagfJrftili^j OX 08 «a>l (TUj1(U><Tjl6>ej <9>300eil08(n)<fi)0 

<fnooQr»ooTO)Vrt DSc 6ru1<^i3o coo>3^1. WHO co'os a^oenjioS 
iiTO6)6X\J>JTU0l AdOpl ( (Tr^<!aD</)JCO0(njl.(0K/)aaiall'm)o)(O)JOS i3RCUJ<0ai 
(O3ro)lfo;rm; etir>X)*c. oofflenococroiaTil 


cruo'0)^nja>2)J<Q) cto^oflueilrjjlrtofflocono^cro^ oinajnoo (oixlajo^. (booq 
rtOfliroiloc^ fUaKcril mj^a^LitJs ejainO<Seio«d smoiOo^ <ro<3ajj>,eiocooej 
(ojIgioi fi)m)ag<d «rxCO(d cooDrfld^ oa(U)1aT)1(^ (0%^ Am^irol^l 
OnrvoSffnailf^ ouJa^rcmoofolo^rm^ nTOcgr,o<ai7r)loog nipwvl aauo. ail. 

South Asia duainM AIDS ogjar) guo'^js rondos (6*nioco><ni(u>. 
oaioleicaj') weiaKoocrr^. oj^^dI good. gj<&u5zH cr)^ccQ)0<3di>ls)ei a-aoos 


axlmoai o-vOOTo^il^ojloji aw o oil oaJ^ctt)j. 





aflaniA omoi TnvSlaoazorwti A6jf>j<ma<i>R>'h3 rrS~n> oiMMi cl-r/ltf 
nftuuAAPDv^to 1 ^ .y>T>4M>r oj/ ii,' iTp,' rr>o txoTooo, 

- eit.'jfiii. waaj.<r>ri 



scxoovooilai -»floo srae1ffloa>1d©criijnn «<r>56ina3 6>s><e>r>iro1aj owooc/ao 

floosDcoilmjanj sl.<^ai. ooziiJ L cocd rcraicmo ooioajoei 

(rctaiLOo fnooocQ)6rr> raaay® ooaxi^nS. ( 2 cux>. crul.aH. qoi 2 ! 6 >i$ ojjcj> 

aJlr»3cO>^S<SOT)^6lcft09T8 .toT OOEaJ.COOi (0>6>C$ 
c/)Qairaasro w ^iai(5<3ro)CDaTOOg^jOo {cosh 
ca)1rr8 rtnorrrKQiosrri rostcro'I'Quo. 01 
cmaLtO'O ooi«aj3 , !»'0>1<* (Molecular 
Biophysics) 'orcflooj} casual <a1<wl 
crv^i.'occoasaoco) fcraaKoa.o <8,<rrr2'-dl 
e1aroi63ncri 'TmaqoOo ms oral. 

GLoJ3§1a8 'Mysanxm iruo6itia\u'<y 
oi.'vwaD. <ootflaJccno8 aiS'aKDlco <uo 
<rx30o3 ->$©0 c^cooro^iS^l-ftoiaoj. 
ort). 020 W 6 K^ o^colGeisfl) (Triple 
Helical) 5><o) cnx)diKTu1oj:i>jaj rauo'i^o 
OKDfcjlj} <OWTTS^1blara»0 OlnJalo'X.'Sax^ 

.o.oajoiol^aa cooaerrKontoS aroil 
<a>fflOX» ffl^^cro^ iOT)lro ojPI 
OCQ)0O2<d®l- 


1022 il-^SSOCTUd 8 <tf <^O6Tr)0 
a'sotwocoIoj^J ODO)/*j(.cn6>r$ 
wididd. (araGrv>- r ><7i!J>fc>ng oJTtoo) 


raras^cm^as swij aAOQSfflliuS jasmliin co ocru c<o> ^oJDaorruoocalejrrnj. 
raioa^xi} (/)6 itH( 0 >oc'^bo n@s>o ©nJO2<v|!0D»la3 co> 5 ><tt) zcoxi^o ersl^jl 
tj 1 gj> 3 o 5 CcfroagsS o6>ej(.snjol<B>1rc3 coVn>{o coDoogu axrol'O) 
c®o<Tui<a>(.</>mD6tmc8 ao-ol^a-rS ®o<d >1 b^od^. fflD.^ca^i 

aonoo olojrruoiiD ooorao ni2CT*1ctu (r6m1rn)uoom5c<Q)L'^cr>bino3 <arccQ'»na 

a<fl»o5 ©i&os2<0Q2a3a»lO’(TT>]. ajjo^aoccrotlaa a,;§l<es3oer;> a-cocei rrsrolo) 
roraflocrj} ausjil(36imaojyi»)Ui cawei^o ia^>a) aj©1^lQ>23<DfliD 0 xTT>2- a^rol 
cn<uo'l<oaja),gl©ei§jO(j copies m;ooco>i<Dj<Tr>2 rooa^jcmanfl ooc&oo. m2aS 

®02>aj;.c9o3 ffl{.3oao cr\)<6ai<fl>eio<»ociron(o5 rolrro^o acmoo oo<sfc>3©s 

BSc 6T)iltBjoo <e>tBrn>f>ffo<r*fl. mcq-tfo ajo1^jlo;an oarxigr asorruno 
GtftosgiWtoej ©ere <5racuj k 3aJ«o.(J - ailffi. (ru^tMU^aaT^ajio 
ajocoildl a^SlaDcxaflo^iTO aourjid wjcoqj^o - is i D( 0 >l<e>oojcru.<OM 0 ia>Tei ;e)fl 
caoaaJ..cn6K^ (u>3roc<uraio ru1<o><ru1^<a©2<™ ,i 5’TB& moilcrp Ajs^aiArfldg. 

(dozaj.cncd ©oo^cA miloiloS cr\:(dofl(n;lc&8 0aKam5 aieilau earapiocmo 
CD0<ufloT3Vl(E<n)o a^)niKO)cj<ulc>2aT)2 (TOarjnfxwoitaGQ aJlowoilcn; cajaoo. 
nJGdhU i 7)<9 > i t 5 'DoOKurw «02 <«>3<o3tjo^ai2ffl2^ 3C ^®J ar>1 fj- <Jl<r>l6>so 

olajofoi rJlanooi G>ocofl<7j3a'u aoiSafiao ajolosai xi)*2 mjmvailrooctf) ai©-.6>m 
crfl^fnimiini^mo ^c^olflocay;. ® 

<8.0)3.6,05 (jenjoro-Ui^aio ra® 

aj«)1dX»i:’al(o3 Gco>Dp;! osjail'oo 1942 
<38 rtoaaJ.coni 

ao-vrf rmroairrulroi 'v^iwnlrs^oDj 

oroainno (rroailos ffieiAcsl^)^ 

og)d3w1<rnuol63i»1co3 aoar^^ao 
ciol(.(Pl«06); OiirSrm^ oja«Gflj 400 
r 3 TO>oarrul<ni 3 ocn> aato. mil. oil 00 one 
(Traoqaf)f>anr> aOlrrula,~cT\5 

(uilajO(8|6>a(i5lGejtfK5 6)<9.3S«2 ai,r,> i 
«o1<r\ilu)“(nj aul^p'Bg^aao^l^ n(j) 
ornil oootf'vi ^.rplrtD^o ot^cn^caioon 
caoo. (fooed aooGjir»:0s «®j L'vicnj 
<tvoo o sea an.<Ti6X» <nj) uj 'ijl aj^. one 
(5)Ti)CI 0^2 CTO^lnJCUOCDQOO: laJCOCDo 

nicil'.f>(al^oQmoai</3^s>'vj52- 
CCTB03 6Jg3l(U0\)O Ose.O.TBiODOOD 

(.njuim fij<o1(in3(0(oia>1ii>;qiB i/)m)T:o) 

<r\)oO>2 eirocrogjo 75)( 9° 



Us us Wanting 
h a norm to conjxn s itb, 

In thtaiial bonding 

And nbttever fart booth 
PoUovt fir all maHtr, 
both inaunatt ana ativt 
That nature end iharadtr 
And bf» the; add iuome. 

Hit rnat alpha tedx, 

That opened thi path 
Tor the joae/iofi «f jtraeftru 
Of all hiofofirers. 

Is j itar that mil adorn 
The firmament of Science, 
For it has reseaki V bbkgits 
Compktert nev asrji. 
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OOtesfl (TVEtdfyiaiJ. sesi 8(1X0. 0026)0) «®o)0 m>fTO)]fl3JS(r)OaOl. G 01)0.00 

tziooj acK 8 cx<Tfld<x 3 i»e<(jro) 1 a 3 ifr.'ltf'itf ocaa^cBOft BJaiSkbcrtf, X- oo csottop 

CCOOoOl c^yml ®a 65 ici<D>g 1 (!>$ coil <0500 t>cto>o </i< 5 ai«flieroo <os< 3 io 1 .<o>©c$ 
CojcwleocumfootD) ruloiodiolocatflo^ol^ aoxrfi o®s>o (roelaomo ccoocrol 

1947 <o 3 <ojfflaJL 03 a 3 <e>ooic$>a 3 eDoTDQgdlQlloieKoiail. <n >3 eooa 8 <riJ iswou) 
00 , 0^(05005 <w>,oo3ej<w£ eiosniogdla^os <0) ciard. aJl<m*l$ Ocftotfini 
cueflaS W.A. ai^d, H. gjoot!) r^)oi )1 <^>o<nj^O)P«r 7 )o<ODoso^jo X-00 
(Al<^«po{cro^nlco)^>s OTioiPicoloa innr&frmi^orib raraaQnoarBslrn <tboi 
ox coo eieloj;. ®ailosoia^ nfloritat X- 6 >r> (.'iroilauloenKang^os aonicoo 
oj»n i«fl. 1 <Qjej 5 <o> 2 ; 6 )S SL>eio<TV<o>l»> <rucliocx>o>«oci 3 (clastic constants) 
a>£)fnaoro>oo)5ag 005 oerrflcn aoloooowo <rocQ-.no ailAO-olr^ci^s^cno^ 
1949-08 (TOQQTrxtTOilfrt PhD enitojfto a^o.endaortlPiOTilojOT) 

a>Dejara) 36 rrt (roxs^-iOa (Ofeejaxofl eiToxn) a^oslOTStom Aereja^aocft 

oajojijopaij ao^oaneiatioig cTDooHKnulaj^eg arixtgteadtex^ aaoroeilsi) 
njoozrag^o irusoidjanamg^o acta^n/nixo <ro</>oa>oocQl crojocclol 
ae^d^o^trBOCol. <TO<X3<1O0 8<iJo£l6TOlo<T)r»5o1oj 5 )io; <6*oi"kfl> cojoej^o 
O2Jl^<ac©5srB0fffi1(G6ruD«^crt c&osrojcft). 

1949-08 ctuoo^oIosS fflS6oral6xo<cro>1<Q> oo<a3j(.<i3o3 1952 tjoo araoflos 
acloul^ax nfle 3 cocT 3 >VaS rara-nil^aj' ©LoiOoncrorv)®! as»pfl 6 ><ira<m;i 
<TO<es)Dejoi^ ol<?nej 3 < 9 («)ico 2 o bigoctu (ruflaj^ejoi/eaeio skxuov ajocflox 
ejo^acxanco^oo <nx3. o^).o®<i3 a^oeJlcaota ni6Kt$ cmdojAejocooeuantoo 
005 ^lolcoaisiDoroffl,©. socokaaHso^o flJT^ooQlao^crorailaxjaDl o<uo. 00 
<n«fo ^6m1rf6>5A<t»56reo<on. <B 0 <na 3 <m% .^wmrmo nti«owv»ij<Snio <nlo 
oxl^S) 2 a>(Q)jo (5><n1<e5); aJte>®aocQfl aouo. ooaaiKrex® g<iio o)l<dC3ao1cfi6)i 
a><ajo 6 >aJii<o> 5 . «je8nj6»a> 1952 -<oi cztaoiejo 29 ai<tp<j^< 2 OL< 0 )o .nJO<u 
Qijoo ooa>o. <ooi2iH.ajaa aipoa-S <TDOai»a>ej 3 c© 0 £ja»ls)£j nolaokdiav) ail 30 
</>GWrils>-$ ronmirroioil ojjaffnoicco)^. cam. ajasailaDOOjos ni5<3srnmo<o 
oJlO5(0)55r)GCD)06>3 Cftlc&a^D (TO»(l).lCDl<e> 0\)'D<9>3i6TOCaDS5c9.;SlCQ> X-00 
L(0)lq^aei3(.o>ja£il ejosmo§o 1 i3»j>oo<§1tfc©o<i8 (TOafjnrxwjfla),} <d>tf6nira>;. 

<«>®1<?><oro)1o8 cro^Djeaocon ^.otrn^or) ai<iJ 9 §Vd oomola^ous 

ransom o«»»osoffi»><$ opism <nfDq^lPiorf»5<roo)leio6rrt aaoo. ©oaaJtma& 

LoJCXOCTlfflJ^O (.(/COD <!<6>l.O3lc0)OlaJC0V dbEbOCO^OllSX^ OJOPilfcl^ 

crrflaS cr>lTr>5 ooccinsl^ GMj.ogoKoi m>Oo-Jlg5a).<j3 gcjaapaafl^ cwcqoOo 
OAOgptmS oxratyeogjos X 00 <uiltoOO<6ai4^ crMcdo^ 

s^otj)). ffl'T) cnoaia4)6iT>^0)l(c3 (tmgnoswwj) ao-ioomlajd) cauo. atroajl 
(oouki 3 cfe<2<arorjinj6iri. ©'o ij<old«H6ri*OTjgT<o3 (tJkmj ei3loj aJlaiWMiiuJ 
(.rvHSCQOMOiartlSjSnoyittOinOOoTI? 3 DOKJ 0 >ah 02 JS 4 o)<^ 6SO5 aJOO)-C^iOio8 


aocn^a>? (Ball and Stick Model) aoltda'teJa^siceoo^ACQj^o oco^jd aooxilic. 
<n>1fljS 005 <o^a>la>,o<olj), (.rucm<ru)o LoJOxlai>1«3.o1cO«>5^co>5o Oaidfiwj, 
oiladfOOOPirain) 330) 2o^A<oil<58 ailei iMnirxml&ui mffljflnoloaooGna 

@<n) nffloo Lnic'ooxittDaooj aj;< 05 @o 5 ajjo^ ja (Colled Coil ) <ao<o>j<e> raraan 

naabolajra^o jboko o)«<n>. 



a&xgoHsaj fan TOiato 'gjsokd;£>s yfrlrtoa*- %Mja 
ajQ ajeAyVw;e(7KX$ ;<wtonv¥»<w Aoamwofujrr^. i-xiogl 
a;fmj i&tmjdaai oian&riifto 
ov>eA»Tin? ->cjin> wo J 0<a.yot» mj 


OaJOgl OivJ <J 

OOOrtlS <I®ioOI 


ej^g^his ^-doj 
io> 10 <r> ao)1 a) 
oraslcioo ajcrnl 
CTMTi GT1X). aoffl 

aJJBfn^O CTO C83 
on <00 1 6> <$ 
ov<ir>LaJaidc3ra> 


Afo^aosm. tro 


oi(d (OOOJTOffll 


oilaocn 
fflOnJ, 05)9201 
a ru <5t(.<io> coo 


Otf L< 0 ) G a GJ Cl 

(olod O0®aJi<B<rd 0%/0§ ofllOT) GnM)\(ti L^OUlfllJ2ljtinI GrUJg1b)aJr»J6>o>3 
ao^^ajos aooco^aoQ) ^d^ocdoo fl Giscr)cO>os<»5o <Q)jaKO)1crOf»r><axol ailai 
®1-«)on8 rn>oOOfO)1<eo5<rr) Qcrooai'lrajaoj gD' t > c<BQJOail^<B)trr» <o1o)1. 
(^1ffll(W)0-0d).2l<n!csl. npismo<nw^>-i8Tax/aoT)5o3)o (structural biology) 
r»fl)<rr)1 G26Utlrfh^1o3 U.llily OVJOU/IO)0 t>)aItl2<0O)l<ID 6»rOOOA-dI<9.0(OCZX) 
colojcmj ffid). 


1970-itjS (naaa«.<nn8 acoocTu m)i3oi^pootoeic<nios oilsojoconl o)js<3Tti 
:o*TB50j<8oa»o obcqodo ailaooaoio crodoiftejoc/coeicolQCi snwawacl 
<r\jl<fh<ru ojl«yjxoio)1<c3 oiloclyleTJ 6^nJoaoTuoQOill swoetaaiairaij. ^d*»)J 
Gj<ortro6ro oAaoco aamemoS (Two dimensional data) gnjotaoi/slaj 
.(rnlaoo) snlUsniOTraid rai^ojl-rfMAolfasiomjag <105 ^i^otIou oIodI «w?<joOo 
^)6>sreiDn)to(C). ©'o <£>6rR]aJls;m)o <9^011^; §:3 (ct^cxoroto) asocaotOfiril 
CO^MSS C3T0bl«TO)(Xl7'O3Ji1 2JOOl. ajltOOSajIJOtfVld Cn1of5 aS60dl6>B(0(9il<Q) (OOfll 
a»L<o<T3 g>™<#p8bi§ Giond <n)<Q>a3mjlo8 rm/ltoaoco ccogjlco^ 

cuo<3 caicajio^olaxilAcnS cq>jsit> 1^ (MBU) ouco-Jl^ojaooilaS aj6>,og1<o>a 

ml. »77 <rt> (TOOQaOo CnQ9</)Of3s1 OXOftOQOOCOl ©IMilPlO^lffla^ (BOnfM 
SlT)o3 ©<l3<l^l9,y§ BQnl5 6ViO<)^OID) CTUO3.'3l/0laJ5. <00(1(0) OldrflJO araQQoOa 
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ejsremloej aoocotoS oxro 06 *xn> $1 <o>1(o3 otOo^o <ot^cq >1 cojlnsxrraios^JX) 
OijJ§J. MBU if» mlm5 1078 toS <TOC(§<xOo « r OrvJaJO<5\0.fflOfO)1 OilOOlflJJ. 
^®b».1pijo i9«9 rimo II5C ccflo8 fl(xaai£ZD#l<e6X38 oOlGeiorniaCil sx<ix>nn 

(T\)00(Q>1 OT1S«CTT>2. 


m5-®8 ®<vxo. ffloaaJLftxrS (.(/ol&co)! (josoto) ailaiOoDo ioso 

^glffd(OTT>oar) (TOO^nr>r> <\io(3«9Ql(i3rn)6n3 Gffooi'O'iaflsnji} ai$ofl>asm<wrilrn] 
ailoajco(oocQ)l^aD^ iaJlcD>(iJ)a<Di;6>s n/flauooi](8aiaoco) (*>2iCf02rflJ <nm<\ 
<1061(00 gD' y “ej^lORflei^O L*'-* ■TJ.'Q OK» t'KTil <0 «)> O' > i> <«K>)1 . 1998-00 geTBOCO 
Tj.o)cr)l<Q)'6)s oVkoa^Q i3®ii»j(ci>1toajlcoa<>3i aoGroo oocgaooiow (jra>o<o> 
■o>g<3<ool. go") oiSj^ojoroi'oro'loS mlort i^ijdaniBoall ajcMDl «<nsoo5 


OB fl (J-. o ottdI mo <oT gj . 


1999-00 t<On<J^OeOti/)OaCla® (TOGl^aOo rr>.o5<e>1si CafXITOXXQ) OVoeOOlfO 
■thtjb <o,6T>iOi>l6>cjS''Oio' a^^fSmorAiaooS a»;Grr)1cGic8 oo^o (.<0»1<‘tyfOQjo 

i.</>o<\£0 (Traog'vfxwoiln’i (oraaBiDOirs) r><j)nioa 3 (U) ^I’oau^vooo crxtJ&e>2* ft,<0, i 

«n§OCO)l 1999 <(& mxxsoilaj r.f>if5CODr»P10(0)O(5I0) OTJSfWTD (adCQaOo 
'U.OTtolaS CoJOOJWflrjJlaQO^SJ. 2001 f>)}.ailo3 nffitflttf «M> 0(10300901^(0) 
eooxft oTo^oiOKOOCDil. (sraaQomroilctf osttb or^enSzoog^o sj »2 fflc&jyoo 
■m^ao^. 2 , 0/18 ooac/SmcoDcoisnxiS ^mtScuooku) au< 3 ajo>QJ 3 </© 0 Eica> 1 < 0 i 
^BfroQ^DnriloulAmj e>(.<vD<in<moc<rfl ofoooil siaj^anj, izeigofflj tr«o.rri 
final sre<iniaaoo5njo3l6>Gj fly^lpijS aoa£ <*p<rttoo olcnx&ajl&iio. office. 
ae 9 >'j 8 ojlraco) <© 26 n)l(saiy<n;l$l oa«iS wschfruomilioa <e>cnjy §<3 nteowo 

SHaJO a£J m>oo 6m . 
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oil <e> 6100 ) 6)0^ 6njfi02ffi2«j iajodIb 
aDoatflojcmj aaoo. ooaaicmai. on 
cf^oo nJOODiom^ni^o BDOfW'taoyaiO'o 
coocnJLaol«i»(roocnlo)( 0 «i)lei 2 o QJi<a>,j 
m5(0)63i)23CB I3oduoci)1c9i aj^aiirun 
c0.g1ejjo COfiO (DaoCO <0>0<c3aJU>^o 
oj^QxS'Oolcon'ajftD^ (,ajoco)-vj'<3(oo>1ccpo 
OO) OllfO^aoa^llBjglg a 1 Oil TO 013)1 o3 
o8}o1ai)c9>'jtjaJ2o (roaqfinrarolrrt tjqj 
< o)Oo oi>a)a\)lce.D(roj 3 <niDie 3 T}a 3 aoxol 
asjrel aianln^cm^, aJOcoai gosiaiocmjo 
<TO0(3<\O(3i0)l©(^ aicairdiirDt'vj 01 (3(310) 
cosmogacoo <n)f3(/ioara<e.(3)6uo)cco)o 
SUOCOl^/lOJODl^). (KO3U611KO0 01)200 

o)o<ft-if><T>ocn) 6)05 2 nf>ou 5 om 3 c( 0 )ec>tj) 
oicxiplo^nD^ >8(U)D. 3oa.*j(.< , Qa3 ^)<n’5 
mlf^ocraaiio nio'ooD. ano(3-.f>oiolrrt 
03001(0) 6 TUdOJffl( 0 )l<e> 6 )S 0 aT))o Ctslajlgj 



oj)(n>d) afcuachcoaoonT. oaiootmctfloei 6<o»t03 (0>2<9.(o3 o>(iairai 6 m 


(TUQ0aJO)(3ro>lO(^ 6)0(U.lC$DoTm» aOOglCI) £0X0. (00*3-1.0)03 19S4-Q0 cOitHS^ 
oilslaj ©«e>og:>wa3 oosmsKa aram^o-Caola^o^ocoB csl>J)o3 6- ,ocJUhao 
no oo3 (vj)OTi rroawKOftrno ©Qjafi(Tn1®ltf»^aT>}. 
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o>s><$ <OTeiojo®il6>ej •uixolaJCDOcnaoxe coariloiewRoralaS Q«ogo<3il<o;ar)j 
nflolrfb 3 JLCT 3 . n©} (TOL«Jcoon> (ifloid<x»(B3a^l l*J0©)1 

<rila>£ <n:l<u>D(raiGVOT) [Representation Theory) ^cn^opilrO, msmlcot 
tOD(njLro)oro>l5)ej Q<t>i a\)j(Aiuxxi> ^jocd ©zi&jejaxxasfl atenulajlasicro 
O>1(03 raracrjaoo CTU^ioJCOOCDOOCO rUSo} OJnOly}. 


1923 a«£cs:>OT»j<6 ii rtf <acoi3oijfflloioaiflfa;aT>2 n rvo1<»»feyT§ smiio. rrogSal 



Ol'TW (T\>*krilCQK$ SX)CD)l(US<103<\Jj ^3dc9€50fQ)l®JCmj a.oo1-fliloc^ ajdJiw^jna. 

OHX$ BcfeCOOUP a4.(U<*k>i-fliartl(l5 (oOOl 
rtritoog -Jteioru) aTa>oj oflo^o^ocroo 
cbicxto Qie1«o«mo ->fl)'Tn 
toilers gn'Ti iTOjjff) mWfinmuao 

coflcojcro}. §dcf>1t>o'q 1 (wagnoo 

06)0$ GKOQjldOBilaiaJ, ©DWlai 
xid)6)iGmjoc3 oojffilajj ciel 
Oja £K>A»*j£^. r> flcmls 
(TOClnOo GB£>GJlCQ>l®fi nJl<l>«U»l 
osaioolaji r»j)©ilei e o ca»occon» 
©38ilaifd«os>jL0>iz;ejj i3i)<3n.o©oca> 
cro1a>T«(0*Df>1g1s)iix§JOo <T>r&is3x> 
COl aIL<n<SilU'^l30lfn 02Ca r c66)l 
ci»l®ej LaJ(TX)lauajQ> cgaKxxiwnft 
n®a&efl<T>1<®<fl«iii a<ftOGg«1'o5 .<u 
aoicocoo ci^l^. orjocopooarovnj 
o)l(©ffl'l<05>6>; l js;<YD 

crulonoS -»fl)a3Kia)l(iD®aojJao' 

aj®*loi»1ein>o oko3<0i^ cm col 


codcdA crxiroajle^o^g <^yaiwlmla»ol»i9 eAocgmj<fcgkj3 acmocol 

oicmi croctf. oK.cn rffclartHcxd oilni^oaoowiVrn^ cs</Oo<Ho crvr7l<floo<3 a\x8r»fl 

<nflo8 c«J<*nJifolaji. asjnflfoft ^coroci lajogcrfj wGiGauaJcmiea^M *©<&cnfl 

«9*ii§1oi ruoollajoo .^)ORT»lco(2^Taiao5rft arooQono ailraal 

jjri). WQiecroaJO) Acr>ocj^ 1 e.gj6's <oo1aoP3a)(ocgji9oocc^OQ cnlcre oja^s 
mrarasM ooalrfM onaojaroosiso^io c<vK)fLQ«0> ajcTrilriocoilqcro^ 

aciol rail 6 x 1 ^ crua^uxwl mroiwfi .ajmjlt&jooco ooj sxorilawafl cajs^o 

oiiffTOilooi oraooaoula^an^. <nxa>^c/xo)l ccnxoroilor^ a^s^otdo Q©1«b«xoS 
ncmoa auoa>.ci!T)i(n)7inoT0)lfDPi (W 57 ) nflooxxoila, cwxaimilooflDlatf 
c3wscLPo u)fol<e>^<acoi6re3CQ)l. jDaJce>o®ati0Q6rrx)<3ioo oocrol oiuocficrul 
o>s>og oixtf tnJcn3<o>^o) <^9jodruoro>lT>j ax dta>l aro ranajej^ cmazocoo 
anojalc^jOf>jo oilaio^y§ (mxcraioxil crooo^ail^ aojoo^ao^. 

aOCOlrad <0)6>T$ cO.^lrWOeXO’OlteaJ -»SOlCO) aJ8b}0 aJlGJOJSlajtf 0)o)(l3 <JI^2U 

<o>;6is trocar# aoioxoiofleioartf. ajoa»««>9(0^w»g1o3 couioloi (.ooaLoeij 
<uoco>lo;ar>; ooralwfc. rvitt»a« <a>j06d©2©s ctooxjqjo caiooloojcm (ojo,; 
oiaDcoilo'cm^ 'nr»> finiopictf. aoa'IwHloaj} nJcrojfiarflcQ) bvke.^0)o mioOrjcdl 
(fefijQS (TrtBTUKWKXD) oiOlaCXXrOo (TOffaa 

jk|©<$ isajcoioraiVoJ <o»ifl^cm oo-jtioioiobm ofcolmila) cooa«3(.ca)1cQcn)o 
<ol<o><3rc>ln3S o)3cc8roo^o fflcnl^. 0)0^3 oJ'Ojo «1'ii1cfDc>,3GJo aj*>jaxr3 

mlsnsjcrilaoj. on®l^nl©r^ cn.x?ooon©ro3(oi cmcnW ©ao^aS 
(mlail^lcni^ajlcmlccd Gai(8m);. (tujcdictcd @<ro)i®l6)ej njiQcu^o @(rrxo> 

crunDCDlcuKdoo cruddRiocd 2-a)^ya;auuco1o3 oicoj£30'&1o]ctt^ cmccDl'i^aiL'Ti 

ilia* AD^niniiOlPDfrYi oi^ci^aopi oilnpcpcnio rensIcrDcrS. <o>jsdcrn ctopi 
<\06ni3c5 a\<8oi<eo£ioc®oacoio3 <r»lTft fiolcrolacroioa MSc rnilopo 3m si 
oroejoosruorilicS ajolfl^6)<oiosiBlxn6)a>) ayjoercaoilaq} <e>ajcT)Mi3g;izo<ofl 
cniau)G> uj§ mjV?uo<ri)ora)la3 (oWuc-^KCK>m)o gccroxoo <o.6n3j'Jlsla^o^06ri3 
OR®3oTo aJol^rH^mo-ol rnorroil-olo^cm ^lOifunyS ffloncrilcoi ailcm^o 
hm)% ooAooi aiD6Ji3;<ei(Oji6nsooil. (GrareooeioKft nTOeinoenjjcl cnx&ajc&pjo 
uojfciaiilei^iiTiscMjlQ^cm aai>o. ojca.n^au. <9>^r^sTixi3 nocolaw aJiaia^ad 
o^jorjflcu G.rJOTJmj-iOcnoi^o cnodchWpcm^. ctoolnulox cnjoj^-oloei 

S)<T3>yr8 aoart croroaicnilcfS Goooo-l raxscDips oil^o^ml 

CQJOCffil 00;r>)3(3(/0 QaJ(DlQ>0)}0 G(U>D. AioSdttTKfl OT6XTD. ©l*JDnCl. 03ffl6)njj 
(.oxniliiil bi«au9;aj&ltnnwej;ao)1cnil'O^CTT) <9o3EjaoomaJ. mjssjallcBoQon^o 
QD^cuooofa» nrxtrirdj cooDlcaiomlm^ tI<o,(4o osicn>ru;o<TO>1c>> s'TXol^baoaTi 
oioc^ oJornmaoiiVX^Tm ooffliemomil cnnooanrnsjcaraKB). araoinnsniori 
ooflcuAeoc/TOeralcBS noolrvuioo^ locsnu orea'iaailcftcooBloirm ««lao)l 
ft)6)BI (3?)CQfte)5 6)-k0.9>afl).r^)^ca , kod blbltlOtblUOldPCOJCOil GWOQflcOi); 
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OoK&CTT);. (OilatfJfl <£>06>eKSUOS>so<^ajaj1o2CTT>2 or>0loa3 sruoo^dToi 
enjfflcnjlfljol <iilo3d^)otnoio) (.uoloaril ^©eico^as ovarii gj^ ot6>cq ' 
cmaQ^o oilaoi.no 

SOS 0196)0 OrJO§aT>i I0)6)f$ iaKD)TS (OflCflajdlCTTOty fTOOQaOo 

<»fM0lfafl6icn „ainulai><iwiB> cuibjdwloaiirtisoi^jo niolceoccB cnlccoocrl^. 
i9*5<sJ acO.o.cruloDwloS auloocoolofg ajlo^odirilcoo3jlo1 l ooQOifQ>36r^ 
( 0 i 6 )c$ <o>ioo<3lo (oorairuo^o o> 1©1 ^joTcow? ai aol o>uaom) (.(O' 
araVlceicflo oitfloVlffll cnoxro. afboL6rul(u58Jleioco-lol6)c9S) owoqaoo 
cojouSaritrawiS OaJOgkDjes L'>JeoraibTn«,an j 0 s&><jtes)x&> ajroflattcoflfcj 
<n»j. (TOcoirjKf)o)ino<oj rrocodsccroilaS (sraaqoOo Oajagl&S oJ^ko <no 1 <Jlo&«e> 

^;<TOl^ocrrflao2'&>»2 crac,CQ ' 1 - OMoHei-aa rtnaCi o' aTO cru'OAn^n 

orotoag < 5 > 25 «offlorol <a:xfl go") odosqjo. 1947 (5i rnacQ-iOo PhD coilojio 
ccnsl. Infinite, irreducible representations of Lorentz s group nflmxwo 

GDIwJODJ (3TC 03 af> <0H>1 6 ) 0 $ (OCOJra^m ajla*JfQ*». fJl.n(J)^j.(U>l cnilo^oo 
«3<r>s1(Q> aid-mo <a>si<ro (sraaQano USA cailaojoo <o>oaxn>o aopl goailns 
sanloei ffia5(^lQ225 QOoD rraaDioa5ru v ai5 (^aulcrolK>J 
(3n<n)Da)0(C6mB0(O <0>T.OJ(OCCQ>06)S (Btd©lnOo LnJOI'ftOKDmoacODSla^. 0QJ 
BiaoiflcXi) Lai«d> 1 ( 8 ( 0 ( 0 ildOQCT)g)c>i)O) sdlceoei^o moa>2»)<ol<«>>9fl’»ojO(Cin> 
o<rr>(CTa>lQioiooTO7>l 01 ^ 00 ( 0 ) 0(01 Qj<ri)j 014 , aruoooc^ o)Ooi«iusrrH<^ojd 
<or3vr)o. arioso? (,<xiloSg^cnS <T\>cB<S(®l«fl©ja(mDo8 a»ognf>«B>1ooj 
(T0)ofV)(0jlC0i0'X)jl(ri2(TTKn) rvOOlofti (0)6)01). 


f t 

J \ 


V/W, 

4* '/ 


©acxSaaS oaidiroS, a^oao cm aisfll a^rrol 
o)€n)1(5)yoo<nj(.<704Pffnj)(3 Troegcoomro) mt<n 0 

(dizo<o )1 a\)joci)1(Dl«06)2ce>©26rBO(Bn. 1950 

Cnj(0K03 1963 QH>)ftK0)&3S) aJCOflfflJCIDJ OldoMo 
raiowjax'o wcfcJgooiiil'U’V <i v»3aj«j»ejoc»ao£J 
OloS 3)6)0} ffil<0>»J inOOIoVlftT) 

Cniai<5(W))(r)fflB9lo8 aJlPI(0)l(lj8 n®(d6)f{jgl020T>2. 

LaKQiDauaartto (araro}aoo)os)ffla> o>fl<00(roo 
(HJLtOo (Inductive logic) g<UG<o>0O)l aJOCDfl 
. </)®ai<Ai6ir>o. ooaQr^)o 'tradaoerf 

oxniona ijoaocir? m^^ionitD niooiOTi) 
P' Q 06 iY> ^oolOTJ)6>aQl<& (, 0 ) 2 ^p<e>o 9 

<aap1ajjBM adlr*ooa»(OKJ)l6H^ 
\ 01^1 Til <&J «0> 0 O <313)1 O Ol ao 

/ mcotlaj^. 1 «K 8 BJOTKoS 1983 
, A>'X. / ^ 2 <OoTDaSCtP]<TI) 0)2 ( 114)0 



(31003*00 i/dla&^errfloei onaaoioai 
<rvcu> (^aol a2o8^1^§li)n^ eo <f> / 

boot mj^oS ooon aoraroxnoQl ' m* . 

<£bcrol 258 lBM-cn,uaoa 8 6)1.010*0 mp M 

<n.a)cailra]aT^. 

(TOO)ooiu»^ao(D> «ft>spio<TU 2 ^. ^ 

oSOOD'o (T\j 2 afl)l<(h) 0 O)lro 1 -fl 6 ) 2 a> ^ I V* S 

a^oorn (roagarxowloc^ m>jaooj v 

oocoIo^odj. ooj oijoo g^iaroo .^\WC k ^7 s 

(oloj Asaomitefg aojojoo \.%C^ • %'i¥ J 

C 5 T 0 )O 6 Trt Un(K}riOo 

ionidjw (inibiMl Sol 

ISCWDOH ij !:);( II > rrh*:il u: 

(.ijrxil'juaD ^ lA . 

0 > 1 <T;<rr; a-r; ^*.-nV*o,»rt 

( 11 ) (.( 0 ) PWTTDCa ol 1 (T 0 )l<eS)l 
rfbBjc OCo'^irtnaoiojliiiudW^I 
S^cO.CtD^ 0 OIOCUO 

aJl|. 0 )OT 99 orolo 2 <rr )2 g)D i( 30 rfluiT) 

< 90)01 fy^Aod. a) 6 mlo) (orolcoi ajjo 

<or»;g 9 ), 1300 )^( 00 ( 01 , trjcx^Bjapj&n'i arxolnki oujccpu <oj 6 n)<as>D<o®lai)l<ojOT)<o) 


o) 30 ( 3 ) 4 ffl^ro oodkoil ao(.®)o o>oi^(woooai3(.<5>(>oo)o(tno>i0^ 0100 saoc /3 


^(Darvn)} ewkObTHoroTlol^ooo (ific<3^oo goc^i-eiMo 6)aJ0;fflDOl(Q)O). ffiflTO) 


oara>lei]22 “(Oocd^cciooid'- ©oL-urfliail^ ajlLOicthOoazkKiocclo^irD 
ii!aJ0U5 6X1W036KD, (U3C18 g(PJ(/ 1 a®(ufluiOKO - «no^i)ai»o tfnr;C|^<5>4>o<rra 
!3»i,ooailaJ1(&;<To;. oajo^a^ooKtrro) 2<5n)Oo-o<n»ojlT»2 0 toJffl<l*oa>nro>2ao(0 
n®2 • flL(3)<9,orarri ^sluocoiloifroj *j(.03. 


g^o^br^lej^o ^)OD)^ (oil £J2 2i;, ' a *l «aieioJ*l^ (iraaicruDco aid<ai 63 o 21 ( 0 i 
noalnai ajc®) cm$ariJ«Gaj1<0»<0>3<tnfc£> «q 1 <c 3 *uo (toViuoamai^aocofl tmimi) 
6>«jg (Relativistic Field Theory) <viD(T). !O«Din 8 i 6 mL‘vJOJi 5 ( 3 TiJ) 0 ) 60 B 925 )S 
^)l0c6S)l£JO(OlO2(m2. ajBG^oi)(OTJ)l6)c$ < 3 T))aoii 6 GH 3 S ( 3 »ca)<e>o aj^cn^ioiA 

wrjj3l w irvKO>^^m5)<^§2 c^floDTOil^ 61 ^- (O6rrfl®x»ofn)c«>©6ir>o8 ogyro 

(OlCJCOilnsi 6) k aJOnO. adolrfli ^4.01 6>S)<e.Tltf>laJ CT)§ OTIC'S (B)1 A^JJo 0)<%f) 
(7TO)7>aOCOn©201)2 (TOOQaOo (^olln^<0>ffilaj CrjlH)0CTO)630Crt «(/)0Ltl<9> 200)^ 
<0jCOlGj;g@ 002 aigojl Grvrjyuailrajaoj. ooblroaxaroi c/c^oKajw <o>o6ni3^ 
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<fi)C®. n.iG<oai <al9i?oc/>5>7ra) oida>ao 
a>2D<o> eooaroAfloj} (^flioildralooajfloej 
<a»B>1ex$ acoo^pcroc/id*) ara^ ioorol 
(mpxmxnjaoLtjio <fhvlT>}o o/laio 
(TVJ(dX(2m»036)2>Cm)l (Y)lWj<£6)J(TD 
(Aocmantooftif. ocD^ratycnjo 6i6M3aj 
©aCTBJ 'TilglaOOOJJTD (.'> -I<0>130 0\> 
rtWll (Dj ml s ro (i & aiD^nieJoiml 

OD(J D±Q<Z>OGTTi C/)6ri)lRDo a^ODO^ano 
ailaojcrol^. gyo i 'ejs(Q<nfl<o8 am^ 
^oai 6>s>3(ua*nra)oss^1c0oci^, 
aola} 0©GOJ6)OtCn 2KDiffldiCa)0SSJfyl<9©eJ06lt> W6>rr^ a£CH3>PI *Q)OT) 
c<3aoo tf^coiluryam^. 

6)6*10 o O-vOQ^jO OI^COilajODJ. 
1961-6303 00^00003 6)aCGgJOCQ2o. 1973-05 GOOOMJd ©a\)3S16)(Tl>fll SlnOC^jO 
caj^CDil (0)1 06>«0T3S> fiTOOQaOO I975-CC3 JUdO^dS COTdc^OHIZll b)Oad 
<r\>mTiavjloj^o gxre^aJ cnorfliCTorcS rrvco»<i3<TV Tmox^oaalajlei^ ©aocgjo 
rar^con^TDi i98i-o8 cma^rn (0)|^j)mj.<^)rcp1oei a>oa3isrr,<oS ots^oial 
6)0*tf OU'Q>a5aLl5)ei 6)a£Ggp OT^COil 0)lfflOSroT3)S2<906>rySJA(Q)^6rT3DCQ;1. 
<35njoos>eTU TIFR oei uaooemartl ©naa^o caroiXflia^dn^ cauo. norolrflj 
a»(.<D. ooSaril av<3(u<o»c»oooej 1074-eijo acoarS ao<3aia>eiooooei isai ei^o 
(TOijQrvOiTTOilai (f^oogimol 6ni1(a^flflmo3 oxoSaI. i954-ic 3 araaaol^xrS 
ZOOr5>i2lOQlc66>75S 6)<T\)D0©m)Ql (A»tt)l(3LffiD(Q) 0<#.0t/3 f»©(AJ<rO (Cole Prize) 
moSail onoaqoftKcro) enjftOioocnl^, i974-(o3 g)<iO).\n8 cT»a<^J6H)(c8 
aofoxTOcnS (TOdwooml {.oolailaiooM ooaomjwcd ©acu>o3 t>:oS«t »1 irooij 
anoorco mm<o\r^. (TOoinOfnioolfl^ ©Qcruauoao'lA scdcoVIcO,- 

crsmlco ©LaJDaC nnolofM oiia3ra>2«>s a^xnoCTii fioooi 

cnx3d*soi3 cT><o3<e>1<Q>ol go's auco*m> aOTJlod a-UCB oVyuOq^ ©<*8^1 
(HRI) »g)<molcQ>©<^js^<m^. 

1983-raJ CoJ^nildj in«rrn<ai(/)orr\5t(0»e«iwrnoro rnta<3aorfw> ocnioooeiloo§ 
00-30 ftilo.TDOgl3<riOSCD;6UJ(1\ulaJ 6)0J G^>OSn5a£OrT3(TO»7ja oJS)»>S;<0S>3OJ 
<Tjra<Tilaioo1(u>ao®l <n>osajlaj nc^oa^aoeiooio a;eio ©injono aoolrtii qjj_cb 
mlrapovirxofl. arasjrcro «i<3nUo dnais^ooorrilor^ ^roo^ovoo Jlnanogl 
GroDS(r);6mnu)l^ a\)o^is1^1*3©oml®yTi> mxsjagmoroVl'ri aootoj 
C l)lco3(6©06>3J1 £U$m6\<XD'f»}o 2c0S)2OCQ> ijUfllS (Q.aJal). GOOIA'l aflfTTllaj 
©o<o>;o <n>i,')i. l »jai(6(0«y)cd)6xo5ijo ajl^oJkOdTOicr) (sraaijnoo <DO_iO)<a> 0 (iifl. 


1957-58 dfeoeioo fioiairfli oiLcn x</)cA 
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n|j).r»ij)crv). s)nj(ri)CT5s3(33 

(1925-2004) 


foaovyaloci ^>;ejo>o3 irrodlfoia^^an c/oo1fl)i/oom)(.7y)B6R)n8 

(Physiologist ) nrooicnod Tul6TrS 6)aJiti)nfiso<o3. otoa^o lAirafl 

gocoaicojo oiflfcn)o>6aj@2i3CD) oj^aKOilojKCioikrt asm^iojaAoiar); itog^oTo. 
mon»30JU3^2»3CQ) ru^^ajT^oJiOjodiOO a^oilraoao trcwxnmoca 3 joctv(.b> 
CtjcoiIs. 

1925 6KruaJO>Dfflu3 24 a) OTJflaatoGJ ©a3©uio<esilti3Ql<o»(n^ Bi'.j-QoSsooS 

iwmla^o). URogri-ooroiTong ruloiooj 6otdacon«r3 ©aauljwoS 

<r\xto/l<r»;1(c3 Grruoicoaoo^olao^AcooDiloirrT'j. ©^iiq'<^3o 3 ^lOilrDOPiOo 
ojcq»^r 8 cioo^oooloS ailrm^ 6>aLsV«>jGPiiaird aifSloM) oJOTUCKOl. an; 
S(3ctd CaDodoorw G,aoG§*8lfoa 

-ijoroooilo) (3RKTU3C03(061T»aC»Q; 




?34 


aNnjaH^a^os c/x>o$ajafl,£b ^sdI^ostdo (Human Galvanic Response) 
ail^co>1<n|aTOjaT»(!Tnrrr)ioil oo^ ao.(n«x> (Index) rrocQfxOo Aaem 

r or»jc&.io); 6 rBO'Ol. Palatal Index n^oDDcofla^nn^ £Qi:ril(T) 2 G^i (3 
1 aoejioD , 5 <^1aHdQ^gl(c3 ©a) ai^0aj<e>20Ql @Tj(2nocolaj2Tirn)1o;rrD^ 
ruorr>j nj^orailco acdsfto uoot'ho oocij-ino !0)6>nj} Gid>JcgJisflo3 ofllcrul 
saogal ci^ajoooccn (8 »ogi1co1o 3 o>;sfdTi>^ 


-yloDlS <TOGi)afxau>l(n r«3)aiJl(Td5niGOD(oil6TPi fi>aauVa>flT8 (nj^S^ PHD 
alrapspauo (xns^crrxofla'J auofO!Q*»> 3 DCQ) q~>o<£& 6 )aOg }(3 rrtc<e> 02 c 5 rftilaj 
ejela^. g>aJte>saiajjc>rri (TOOJudo <o>»c$ .rumJliiudCKO 1 folauJgo^dh^jM 
-o^re^ls^msorailc^ a>,goao^j«jlco«B?. <w><ooooxtto) a$ca©itw>o£cai«o<s>22g 
T):xu)'k3)<TB»2*0©cd m»ni<Q>;<wi (.'vioxioioeno oss^o^js^rwoiooa) cu>1sxrvu>“^ 
OaJ(®i<0» LnJ(QIOnUS,«7lOCt»I^OT)2. OTO«?f3or»o gQT) LnJCOCOo oiaUnalrW'im 


oijo afl«o.^ oilopdixfl 
■*WJS£ OrvOOll^ 

rmidno s>® ODQijo 

(3t3i2QaDOTO)1:»2 fysHa^. 
G0> 0 <n rfil <Q>1 <o3 

(.njooxsrs^o orosocr^o 
(Tu;oj<3 crooni-at^o/l 
^cbfiOifeom^o AQ2 

taoaif raw as oeicra* 
ifilcos) tittMuajajlapdujl 
Agjo OT^.<n«olajli7)2<ro 
rrf. ewjfricfls ottS gov 

6iV} rfWl 5)01 (3)!o o 

ct) 1 o?j>o<w (O)lca;aorol 
oOlotfl 0CB>0 g 
»lco>l<c8 {wjol a coo 
cnkafki) c/)ca]rA»CTT>o msiaroomosir) iroog-voo DloaKol^w. Electrical 
Resistance of the Skin in Normal beings and Psycholics (noowofosm 
2 >rojn*U<ojas&jo <z amottuo ojl& gtj s)s<w;o iMQzivml&q) ooa/a j;tf> 
idcriksoowo) <^)<m oilrajaja(oro;<d>)^ol^oaiflo^rn)^ OTOGjaPcaoiloc^ MD 
CAotfoti Loaoj-DcmD. mfortoiocofl aJidaowslor^ .-jgdIg^ocdo irogca©} 

norojfiffl a^pjoina i ATxrroejDgjo «fl©o«e©j6>o uojm^coiksS colony 

CO 10 CTD (fTdC^n.Oo 06IBO<£Wi6>I> S; (C*3)]. nJ6)<Ml (TO(5)Tpi2o AOlmaOtOtl^fm^ 
nJD(TMOIO)la)3Ct<l 400 riOj&o atKTOCOOJllf&Og cOi05T8(TO)O3. 


oil a) <s> 1 «a.^o <r2O)T>20<o> ©eoj ®To >1 lO^trajojlsIa^. lUjcSsrotnotufloai 
go^^oVo offi<p^A,lfrS a^aojAmjo ana raiVol colon aqstroog rooaj*kB»c0)j 
so©® ■uoairo^os lajajfitawvno iron) ntowlrrtlmlfii^j 

S2«<H);cftcu)2o ©ajqftdn ©liol'iwiaSlffliODj ©(d). ©"-) <ooa>oaro> inonirucm 
v njaj<J<aKJ><T>«mcfl loero^aoaa ailtuooflaS c^oooocxifi fixo'gjloflaj 
£>^arsoroeio'nil7>;ar>; gg<d). 

1953-158 ®<T5>^COl(58 <ZSSJ3lS)<D)fTO)lCD> 'TOG(>-iOo <9)ttn9aJ}Ol6>£J (U)n£Kl5(T)5 
eJ35TlIO§Ol(Q)l(03 aaJ8(TD2. (®Osmjjaj8(*l(ORJ)l(D2GO)rAI3 OnJtJ'c^QCOi 
iDijGra®nr>1<n>1©ej ffiaroja 2e<^<$ltf«\2 § bo«o ©<aai>1 «oo(d 

rrua»a3<rvlra8 (AIMS) aclcrolGcooaisl (/laaj-.aidfcoiocQil ;rjaidOTaa)ao©o 
el^j. oi(i^na»ooio AIMS (.-vjoi^inrriloj naa-Ato (TOG131O0 VP 
s)»jri^ Baoomio il^pilfftr^ aix[»o<£sd auooa>o n^oqs}(m)i 19‘0 ojoo 
S)aJ2Jc8S0(54 ©D nJ30ll (0)1(03 Q>iS(8<TDJ. oJl(o3<aooej(Oio5' ^00)^01 
i95‘D6ndcT>ilo3 mood ooxuilffioxja oTovd^p5K§ (ICMR) cu)<Q)oabS(3 wen 
oo3 o0OT) cn>2C.rja>oa) -03 ail a^o^s^^rwroilm^ cca<dio g^joci^d (TrocqoOo 
VP (wsoauivil^oilopi aCTta; ffljolAo8 ©010)^232) (5>S)(^ flAJ^eomi 
osolcoflcos Jicaj->ai6mo (0>]S(5cm2GaJOTO2. 


oouo. OnJ 3 i<»s 3 ejl 6 >!^ r^poi^o A6rB2<Jlsj<CKJ>o J-oltro 

l »j^r>2 t0,</ ^ auo6aiTxo1aj2Bfl«8>oonS. utnia^ 0101m rTOQ<3«na1§o)06rn. 
s)<vj(tio3s:)o8 oiaoo (^‘forailrai oianirfiiaDo <r)s©ro)1(0) so i oasueicaK) 

Ul©J0T)2 matt. ftTiQBO, 



UBiocroc^ooio ^>ot) 1 otoajco 
ruenogVoS oxroi^.eog^ 6 (fiber) 
rrao^ raiiTiOTTi a»^oS) Pi«>oi 
ssre. £03) Rj»aicD)ai«8glo5 
nfloiojoilej^u i§ototnd) ocrotm 

LfTOIoJOGOO (0>JlO3l1 ©,0 20 
(Chemical or mech»nical) 
mbw.' o\oqtrm<i& (7»;pio cj^foildDa 
m63i3(» gbrrsooi2(d> aiooao 
8>,lo3 CT)I5>2 CTVtfSnxrulajjQg 
crolc/ocjj.o.cd ru^oo^js^ailio^ 
(TDIli gOD (005)2 A) Ql©ei 

|-rtlcn)a3^o;ift@3€n). rjpcooo 
cToadocoo^D 2)flja;93« o-uco'l.'ii 
ai(8ro?s>n>j cn1<Q),<rail<(K»;<Ti)(T)la) 
(TOaf)OfO'^>CaOG)> @3) (.«JO)1 a>0 
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siDorocSdio (Reflex action) 
froffjo^oD o) )-rflcr\> 
swrixitf (Br^o^oocon iijsrglsoosml 

af05 (J(UO. 6)oJH^:iaSjeJ06TT'5. QJ^O 
cooiacmaoartjfffi ooxlej^ctwog oil-oi 
sruoo><ajGi!a;eg rwakoooj.a.QVtfi 
ffigjo (Toxic damage) 
fruo(0<dfli1«9.-)3<t8 2}<oro> oora)1 

ei’C£2 g56TDO(07)«9) H)1<0) (.03) tiro 0 
(Negative action potential) 
TJOO^aOGTT). J-OltVoJ^O^JXOg 
'BOjolo^aca Asrejoils^arroo eoio<e> 
S)fflCODS)0 LOTKiLil <0® 6>ry § 0<TT>O'Q>1 
OjCllty 

jaol o o/>o cro lo> coaojosa sm raroflajS 
■»®pOI2o OIa^J </)(!OloVlA,^fi)5 ^)5 
oitfktf CO)OCIT)CCPOCOl'0)aT)) S(U0. 
OajcrSrKsoellcx^ cruncxno. a ei )<(>,. aicocrxco cOiC^cvolGin/Daiocro^eioo 
a£l<nilccn>02iril<^oco> 6 >l«^o<^o- m>1. a-^oaSooctim) oaoo. o-ucoaisoQilGx^ 
<neoi^6rr) C'i>oi(8<awi(TtCTn6)n taiAl&erraflajjoaxosrKj otod; 

[oJOi<t)(T5ioia) <n:oa)iO)ai(/8 (Fibre action potential) cToaauouilaj^ss </>coj 
nn6n» LTJn^oD) r ns>on» ©njd><i8soeJl<r>; axruiBe °tij§3, ©oj(rifaasoefl<nj 
Qco.aaa'QQ "ei§o ,^)<rr>lOT)oa» 7>m5 awaiton/croi '>e)§63T)gora1 aaidailol 
^oos)7ifmo5n)i 

J-<fl<rvaigo;<&gyos tTJOK8<oioxTXOio)l6t<^ iziftj ojej aj'jteajogta^jolajjo OftDO. 
OoJQ2>a6s3o8 a^s<3 </)<Baj<aav>ao«& rnsoro-<G>c^Gn3)can. gocooaoko 
^lanooimglos AolmLanKfaHornOTagToS ->&<$6vyejom)0<ri <iTOa);eoi©^j 
sjod cfljcmxtnsct^o. ti£»o1iDli0.oJiOla))oa)63Rc/J t4)cto1oio(o>^ioo ana -3 an 
awflox# tuocDioDfla)^ ail ouxoao tail. a«( 0 ),y<n>if»izo<Q> aolaoQdiKnxxr)^ 
<o®g 1 <a$ c-«Jaj^!TO)l<a);aT> <Da3>^ci3 asaaocojos (rai&1<3L^i3i'k>.<f>sroai^3ca>l 
(acclimatization) 6nmi)Oaj§ ojoj ojjanlca <0>:x8^OT3Qj3 go'D aJOtD&rosI 
ei;6>5 a<T)qyleiD(doco)DD;l. 

Oaio^o ocosoroj<3>«a^aT> aoffro^aiwejdboS <ora<tQanooto) ool 

^qoi^o <o>siq$ aJ®1*wjsrr>07>0GJ'afl€)Gj coeai-aism 

(ojai(3aTOKD6roslo5 a;^<*;ar)O)lei0(Qjl(0jOD2 (araisgnocatmltf) o®pniio 
crcaaooraio. u<u>o. ©oidiiKteoeilcri oo o ertf loxorjiI ej^rs 3 tod <o^ cm oxxoS 
■jo^o 6 )®j fflldboj <«acro^</>aajrAio), 5 »'i^ eoowSaJojo ao.o>aocalca^<rril^j. 


050at5l(0)<CK))10p5 (Al(KOK)a>OJ£n<KDfl bTU(TU>6VkJ^ tojcJizild*. nil'awwcmglraS 

rarwQaOj a^joo (ox^TjoroDcoAojaoj. Q'o cs>o<33^J3^2ocn5 <Aoa$(.<ofl<o> 
aijQj^&n3sl6>s .aJaJ0«c€rn(3rr)1a)!>»l Society for Scientific Values (SSV) 
o3)fTT) (Too°ei&m stiOjgiojsjcfi^DaS aracqTn extra) cBcojal^lajco). oajoj^j 
ctejjo^o tajcoil 16 ancu co^ood)' trflcoaiail oo3cnj(.ca>eflitn(8 (fi)cn5<n>j<tj> a»o r| ei5 
ax^loeiod •oi^ih-a^ajla^aj^ &>r> mjo'x^xtjerikiSoajgoj® mloruuil a^aSjaJ 
ajcffl&mwnogmijo <7m>iiil(7itTr>l«e,ogcc»^ Ajolaj (BJ^'paro>ko8 <w?>e<r).-VMl-90j 
«e><0)]o (nxa)^DG(DJ'aj6TT)roT3)la)ocQ'l ookod nJOTXiQo a'OQ(Q)ai;o Oojeiaj 
*laj <n 1 ei 8 >ce>OflOjce»co>jo ©ajaS®^. gDGajo*>]o mei (ruaocn croo'-'eism 
<Qj§lo aj^ioolabg^o ggnio^os g>*jaa<roo aosoo^ca^in?. Onja$a3s)cJls><$ 
gcmi5X7i3(Q) aiadailA mlcuaioQo 'vuaia^jo'p^ (TOogatvtrailoc^ m)-.ncaJ 
aj(3(t5tO)cfc<3 0OTQlQUOlrf»S)2(£>.C©O«mi6TROiQ>^. Gol)3§ej)d>Sl(0i 01=4) (TVO 
<<*jSlrtP^an giJ^ewscr) aib68rj;ffbg1ei^o alglwuj'coiglejp ojoms]<ro)o*)3 
araaQixno oil<n;ajno)o .rj^slajl^. ooocn) L (o>ajjaoci^l 6 r»xru:o^j§ ol^lcro^ 
ao 3 <ni< 3 oiAoio<oopiAo 3 a«Tjos>ei ( 7 o^«>:)nala>Dn?)V!) 1 d). , HC) 2 s «3 m>nei 
6Toslej06n) <T\x> a eisl<yiaa©6Ti3ttji o^aY) lanatjano ailcouTvlaJlro^ciD^ coro 
(010)100 aJ'OlrvJJsTaol OI6WJ (IXOfllU'WOriOOgej^cftgloS 0\o'«eJ5l(L(i05)5)i^| 
s^orxo)^ <a»6n3 cnaaQ^oo <^js>o ^ottko-Iqi^o (oostroilaS n^^no-u 

ojcre3<o?)1rci1sjiM) m>nDaimamo3 amBrdtml^.o.cojl^) ajyrn©) araa^no 
(tnrolfixig a^arnilcsjciBaiocoloiaDi. aracraxoo auDoaicr>63iBi/J itjwcqaixoioln^ 
auon^ffl o>1<e>o3 oxwx3ajl<oooo5 ia>ayoo;><D>an-|;x>3 Gruoeijo 2^1^ 

6tt30co1^j. soars) 0flT3>1cj;g(3 
gcrofi))®)<D) (oodl®1^.oi1(nio<ro 
6suui ®;eio ajeiatjf)*^ 00013 
oOotoIct) ‘<oi1r>; ■ poos’ afl)cn> 
ailtsaO'flicmo 01 q1^ OoJOOdI 

oDlaula'SiossI, i/iaain^umo 
a3)m>1oi<a!’ 1 o£>ajjoo ftracqao 
ffiratlrn c))c<aSaia^®^ffn2Doilrojm) 
0(5^ ajlGcnano 01 S3 o <o > q 1 
(Yatchlng) aotoww^rff- Q'^o»o 
roal foar>o'3i3)aa|OG>DJ oro 
»(^rf)O^al0OI0C0l1 ®DO;OD(0)1 
(op'crii (Bwogaoo cojffljrxolaa 
aJO)1aJ3(0)1 0122)0 (o^co^ 
taocoil^rm^. 
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®cuo. s>nJ'»jci3SDa3 ej36m 
o^ol'oitoi a^6'xo)B*1yi;o goi 
.GjQaTOo rfVjjOP<8 OlK^OT) 
rmlfaS ®yp]Alcofl®1«a©jaT) 

< 9)0 ^aj flwsgAoajioiarg 
aj)u^oc 3 Ldl< 9 )U 0 njtajlojjuin 
■o.Dcm^aocolo^TD^. S>T0 >^Ct8 
UDOir^cme’-wnaS gnotmoo 
laiairtflnoHT) sra 0lca(Oo><y 
s^cm <OiO"p2j aig}©® aflogo 
o>s>rn><0)o<Dl(Oj<m^. c/>aoi 
o»i 6 m 3 aoTsoeijo rrom^m 
fcn)aoajcoj6ioKTT)io cnlGJOil 
eij22 < 3 R>o 1 ail©<$ <©>|6»s 
fT)1<e>o^o (T^riTKnoj^o <axr>1 

ffl( 0 );gQ<oi 2 ® 3 co nJjcnnairOnjj&oS <0>iSlC2ja<0Oj<ft> <vj)manoaif|?{l<eoano 
awcodto a)onjrfldCTT)<oro>lo<^ ejcWM^SNaanjo anc^nOo goajj ailooi(Tula|i. 
o^ao<Tiojos raracuiocnootw TTp^t/xpl j]jsg <raoj:i9i6rn(f>’li5>l >tJ>l<£>eioiD) 
oaiooetrxawro -^(rooaino^rro^ ana^^ffroiloa^ njreel.<-uocoo. 

aroa'jaoictwlof^ (.aJ 3 Jn*ibiD 63 iio 5 WM^aoto aHai(O 6 Ti)j(O' 0 <feao 32 , 1 fl)^nTi 2 ; 
n(jici$2<? < 7 n:<o^( 3 Ti<iao 2 ^j cn)osoi»flTOg'o <oo cro i<o>1 o>oj1 oj a < 35 ® 3 g^u '^Dtyoo 
ca6>mios1 Gni£apr> @t> ir^ieo^ternemui -^annito^Tn 

aJVBiOfaiol^s ffls;<^jlxj;<fe 06 TT);o. rrooirtk*)] oownamj aparroj 

o^olaj ojloiob 3 ijo 5 aotiojaoolo^m)^. r»iu<tMj taiJorjafxoTolwc^ ooojeJl 

al«c 3 (®^0^<fljsgocQ) oTlo^ 3 < 3 irn<o^)s cjro.tn 
(TO(o^a5»o ra^aaiadao1?j>a3<flol. .-,33 

<o»osrr5 coral. afio7)36rn 00 )$ a®nr> 
(oflocoaa^rflaJJ i«M»xa j<b» aflej 
aJ09;<ft>gk98 goa^g njlarflcojcro 
rarasg^no tnioacooofl.a.ajxttj 
OSGCOO 01 ) 0 ( 2 ] <iOlc 9 ) 3 oO>l 
<«hu.o ora)ltj»a^>a j GaKolrad 
<o 1 fyrjos]<o,o 3 003008 
(OM^oooraflrajrrolgj. 

(BraoKUi guoobnTr} 
aovnoQo cpIsTis o)4><$ 
<no 01 rtnsro m)<vi a^-evils 


<0)1(31 G1D0. 5)aICQCl4SOOd 400 SJOfiO 0)CQIoH)T0 LOJ6I1XT1D6B338 toJODTlbl 
aiioldhijcixcui^raoain. aiaa^oOGrartaoJ coaajrfli6m(.riiaK&K»o>a>o «ua<a)-6XD 
axldwxoS c/iocroL^'Oooxsrc) ajeil<n> <rojoa>lcDiao6ro 6>3 JGJ]<ot5>1coic 5. ooolra 
<raDcru(.(0 (<^o1rro1(stT»os«1) fopplai (uracg^oo oxcSaIcqi ODosoaimAgo 
<ik>§ cu0C3>1ait'>jj:oa)ai'o. 2004 ojoocm'aa <e>oa'»ei§(!5i3)Vr)lsa^^ cnaQ 
«n«ao)la<i3 i/\J6niaiD6a3g*ol rflanjgg oiVixosarjoS 3872 coxijem gtuxOUeo 
onjs]<S)a>]eT80(tPl. ®G] <ncoi<oi<9i6im crooau aujl 3^1 s aono go 
atwalaoaiAoaoai) <ftoo^o. «jc<&as, ao] c«oa\Siflj>e)6n>oo) ccranosps jxjtj 
'THCTD L*visnimi)sm2joso®)D gjoorasmTAgjosai'QsD r>5)S|j}o oiygj oilpirofl 
o]Gforo)8T8^ afl)crr) :awKl.<uoaAiaot>Trt aw u <3 r»n ok» 1 ci)] ^ tb 0 cq >1 co] cm (of . 
araoQano o>sx$ ®»«flLnJ3a»oo3»o>ao]Cflflj oJVoo1<o>o1<w)]cmd? gDtwew). 

s’mrftn'rnl&sn 1 wfi/vajo/a a&ajai^/BjxotoO 
i nia\L6)2jS0)jj>3<& (Qfionooanaoaifl ’.rjoflarsnc&tmglaS :ni3<Lom^ml 
Qf 3010) c d>}nyOGOO</!o CnJOejJQS GZ6UQIrD><Ji) tnlOldOIOXOiGBQ^S 
inJ3UJ30)^o a>{Oa£e)>je))>333 «)r d> gjsaKOjomjtwj. (stao^ejo onwoHOo 
<rtomjca)&av>&a Tmcutyns c^j'H'Sotyxoajo^ao @)(to)£<o>>&s v>ortcc» 
ntosehOiltfi, o tc/0i3otti)Piors)k)S ft&6 1 ^/oao-r^a Tmmcoyas ovoajnnlA 
ioJ(TV<dO>7 0)}S8J3iV. Q3V3iTTW6Jl33:6)S m)SlT\lCOa>Of7>l(Q5 Wl£JV)k£]OIO>J 

<m( 0 )ontjo <a>]S]0)v3 wol” 

a gio< 0. © 12 am 2‘23 (/83croi_a>sxrRi6 *.]s;<0)(58 ^c6relCTri cnsjmjo 

l«J(TUl®)l S)O<9.Oi(0lrf6)0(D’O (TUrvODOT^OVOCD) 00301)^0^0 IPI^CKiaS)] 
ai1CX*<d> CaJ0Ct^loa8X)»TfSI OJOT) 6)(0] <0>0Pl^§'0liJ)toJ blaJdi^ SOiOi 63^0 
‘aooaiifnsnilg^jDcnoi’ ooo'l(D(/80croco)'oo>l6)a^ coeuejailaS fj>o>r^ oisai 
4 iot)o ^s^an^e^ofrelg^ar)]. 

araam«0,o 6QjaO](?KO)l<»></d (TOGiafwono Gtoslocorool. iwi-twi 

ejoiscoloera^o i990-<33 o^aol^ cnjsooa/loeicai^o aoofi»o3 ©am©aai>ftl 
o>gVo3 Ofjcagjo or^iil »ni<06>6T5ra>S]dQO<y§]. a:u>o. Orj<ai3so(c8 ^co>^o8 
oDraaiau i^jriloix^o gnoep^oS m>xra8ao 

G<0.O6n3_(/tm)lOO? b)nJ3(0)] (TOU).\i0aiT)]aOB:l0](rr)]. Q20T)0 o GeiD<0.^O<dSX) 
oa1«n»]6)s iruDjoJiQsoococaHgloejoaogoainio^anj wajolaiscxod. I9a6-ra3 
aooan tv><3j) 03(5 (TOcq<i.oo(5rc> oJ<TO)ml8]<a>(rn3 (doSaI cnjnO]aoo>1i^. 
froagArucro'lor^ <»K0)rDl m^mra w1ailffl)<o.ocio a^o^niaS 
iosaj<iaj6n3LoJaj^'OTJ)rD?n9l(oJ aJ©.oSlco)DD>l(02fn)]. piosido^iacnofg 
o]do3K>1a>as»nx2ij(n>l©;aT) <3re> iromac 2004 aUVnxj6ni(3 21 al cu)o3aril 
coHioi -Day fri1o^offl)a>ocoil 


amm^imo aiumjmatn&i lohrjon /o-io 
(TjgOtltlVxg fX&'IJ <3»®<3! 

6>ysi CT3; CiTU3;d fJ»OT7®Tj <WT83p -OA} 
fjihtdACi iTiUom »w/n 

mMU)^»£<®oaTl Jiom. wft/maf. -*o 
on) mjtuo&JeitnmfiBl «*> l*uj\rx>>) not /mo! 
cooiirm roWbajo a,/ioi;> n><foiMtlo><v; 
&>v) <a.<rtv/)<vjm antM «j>; «i}Q!'vs 
<a)cJ. <t m'cif)a>6a/»afl 
q iw?ptw<iiW)iBjo)/ m 9 v4<m> act>J3o. 
*w«fta<<plfW3<« i/MU^Aloy}^ cjom^o^o 
&3<&m\ok> ®£pv»tuW00jit)i. <ry/3o 
fl^i/TTun; , n(*<fr(P*/vnl n £/. 
003 -vyco'm *>a wlejigg enzlimnao 

SWrjbSbya. It l/fUJI i'lX/JlW 

grlhxi/itiiy 

-kf aXfrTlI Oo»rtl(}}W. >U!i 
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ftV)G<B>OC6mO<R!<\Ol(E'(0. ^OGJOOKTUriOlZDftO ^(mlOJ6)G2)^9pl4i OUJlnJ 
0)00)2)3011 nJ0<063BC<3 (DS (010)1X1 ,oia}OJ flX10).\(3 (WOCTUUO) ©610) (IXKCfl 
o;crr>; o^lOoC. <or<>«.aj-ai ^<iJ(tv>do a\<o>. ©)qc§ i/tibi (o^ojoioc® skojo^o. 
c/ak/z>1(3Ajoa3 al(£ir (FRS) <n>;6>s qdi/tx:^ ojoeaoogajaiKScjRJoai (rocg^n 
<ob>1o>} A^tercro^. 



1927 0>iiC(.6QJ^aio1 21 (T) dJi(T^c)t?(7TOICQl1eiDCO)1(0^<TT)^ (3IOG<aii3llfKI§ 8j(T)(Oo. 
d,oi^>roio>Ql<o3tii3'5)'rr) w -vioifjffl<6> ojl^oa^oovo ecus!. <xc<e.i</3 oraco^o 

'vlfftfDOOH (iTOo^Og (TOD 
0;1(Do22GiO OaJOJrLp 2}(3) 

£ (0d<dS> 6 Often) CJttcdftOOtaicdj 

dfcOft^SmglCJJo 6)<^J07ft^ 

OkftQCX/OOeHJltOd (Tfl(TD£> 
MSc 6Tif(O}0o ClUCnJOGlaJ 

croc«njcru>1aj cro^oJcooco 
(/><B (IJ rflt cm CTO gl >7j3 nyj<3 
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eiacnjoogolcoloS Sajoocri (DlcflaicniUyj. £dx> ol^aocoo ttraaq-iCxormlaN 
ooocTotw(7o<om) o.^OTftoffl3s>x»oo2 oio® (o>joan2«9.1sood esajojiunil. 

i9bi co3 itt(03<%KCiO) (Tx<a<iic&ei30)oej(iino3 frfkrtf D phi I mila^Oo acn^lco 

©jsnxio a\®> cd^ jQ(c3i\o1c(^1oi^QQ oio-flicrrxoi rU)1cru1do«o3 oioosmoogol 

ca>1©8 (NPL) ® oil 6)6 oi^enlco) aoruilccoo (nxor6(n5 (Uiloil 

rft«D; C5);SrfK)Gfl5(T) (nraflOnDfflOCOlOJODJ. 0>GX$ (TOOJOUOOlcfeOeJO 016X0 alio 
@0) auloilrfumiiaoca^SS ^nxrxix) aileiail^eoafloi^jonr)}. goodIgccpo 
a\xa>a8<rote)3g oJIagotjo aroccQ>o(wrooa\3ic1<D«3 -jooa^axafl ((roarool 
-eai(7TO'1ft($ ffljAodaocrxcro^g.g irecaDocKmoao^cIco)^ 6)oioVo) ooaulacQK) 

(a)Oo(T6OT»6)a (AJ(0>1aOPil(yiaJ «jflld»;©S OJ <0. L<vJ«neJ (010)1 &J) 60S lnJ<k0ftl 
(\)6Do OXOOOiaOidOjnD^) (3Ta5;(Cro^ 6TlDtU6)£)gl<Ol<06>J(TT>J. aOO«06)ftja>u3 
<ftbTis^aJs1«TO>5)xj3^ar>CT)1a)i a^mi <raraao>(o1o.aore>1ft<$ g>-o ofoxotrogloS 
f^)7TO>1<iaj<o^a>. C'^ooooqoxjIo^to^. ffrac<t»oG€m3<ro<vDlco»rSlo(o (niosni 
auiloj Qie^KXQflajan <iji7)1i7il(0)i7iocoi oj1oio6H3o 5 CTOOoJ^3[SO(n3G«e>Diyi 
(OleJiescojo eja'toca onjUXXOOoaQl c<via>3QKf)1«e0£TT) tz$ £ua>o«T)6GTjg1 
Gj^ftsoijo ei«^aaat)l^ jiaa o)jGy1<0j(iT)i. g)ira>^xi1<c3 <si«>3<QOorn)DoCi»Qlcc»(8 
(oaairdjmxjiolT^ mSlrciox) t-D<q>1cbh3> ©{aJOaO. r*jj)cnX©<ft. rfliooDDfittf 
firraGgrvrvanftlevr^ uslwn^m'o au<»o(/v ioj3cwft<9>rr)j0orQ; nflj.oJl aft.ffi)<D>O(U0§ 
m oiGOKAitmaJOlaDSI 6 njnOjG 20 o a’<3ai)a§j 6 fcftosreiQAJoajja»ca 2 o 
®»ajc$a){. 

(TOcaoG«TX)<T))nnl(T>o 1 ©(T)d)ft^o 1^22 (ftcoirflifiroo ^(D^3COGajO(P;o colei 
ftfleiJQfl (rooaS.TnlACUllBiSXQ) r30>CtO<0>l^©}ODi. r31302aJ«J>J<tog1>03 
0O0flO^}-G«iJGej3(u:^a.6)ji a^c^^ajGWTif goirol wtoo® * 1 «ai rn^ao g» 1 
oOXiXLSVig locairfljCTOflnx^ (05ore)1»1o^rn>(3). ^ •p^<tJt8)*4B>s1(0S auop 
©ogj$ ^f^aot5«odJcrr)(fl3 ©soilail^aS o^Aftaiftlftmq^XSITF) oo<uilGO))0 
6n/la©6mj<fl>(i3 gniacooalyjss ooGcocxsfmQcrjaDlaixS ajocno g^ooal 
ajj. r U nm5oJ0);<e.@0XiG:ryjG'id*^ y)i&J2‘>™).'S'-&l 0 go-j^^^o gnjeano 

0)1 jd"!) oJIfj^ouULiuiaouHJ nJuun«ilou/i»ii3c»1<7ro>^34<TOl a>w>dpj^^<o> 

glcjS eaJ.o)<anOTOgjo ocu>ooj<8»g^ ©©^alajjoKKao^l^ij .mjsfiBril. goco; 
m^l (9^0)01(00)1(73 (TllCTO^o 1000 <ftlaeiC»7>lQ(8 SCO) 

O(0ra)lP);SS ^re<lO)(Ol«0fli(3'JJ)iaUU3GaJ3GI^O rJOd) X- , w ~u' \ 

allacuctpaofdfta^aaoacan. oi^eai^croo) Qwem 

gift Cl 'V'KTKtDJo, (OOnJCTlIOJ (3 )JS<to 1'» 0<7X5>1<ft(/^ M 937 

oDaxSofimc^ (nrogmi (TOScaogaqjs^orftl. §20 

CT nK^(0rm<D63nQl6)S Ojl«CQ)«9.0fflOCCP aBC<9»3ajn) :95t; 

010)131 (10)0)^0)10 O)o3<ft1cQt(05 o^aJOaO. -lffl.oil. > ^sOKM*Hy7lCA^y^ , 

m1i.(a)CQ)0can©^(TT>2. . 7V 


v l>m».N*TI0H*t < . 
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1957-58 oei <51000 oJc3;/Dl<a> S'O2-S‘O>a>lt0>OJit5<rtJO (IGY), 1964-63 OBI 

<to<tj>3ogoo1i» lajooocro ou'Doajd.Ofo (IQSY) nj)or)loiaj>’6)s soo>2oco>1 

(1T§0ilr&i<ft,nl ij fTJOO^rra oJ(75lr>JOST<&2265S rdklTflfiiei ffl;65l < JoJOei<&(n<d<o1 
0(aJ3oO. 2nL3>IQO<Q)'kO;Cmi. 

1970 <3»gl!oS <2 <ujo. a\<o> o.so®cLj3<n5ac1<Qi'8 ozxjjejcoflcejd)® cocu> 1 g<q i o 
(ocoirtusmo ni^Dail-jjle^. eo®aiOTtriWv$ ooru>1o<D9 ^.a^irolcaorAiai 

ASjacfj) an<9j(rol^cflO]aT>o)1CT) seo axsoi^demo oiadcsioDmVad rroc03<t» 
<8.aoo2il<OKj)1i3<mi. c®oi*9ftncc*oil0<T§ a(T)a>i03J<oio>l<o3 ouoonJlOffiDQ) 
<TOcn>i3oao'a*l<D) aoru)1©<rco telacQOacTIcnjl^ouoS ooctt>1«jiS 5>Tvc^<i, gocra^, 
acoinj^fu oo®j^65iija, 3^a>l6m-oJj<8oi nA<A^a3 oo»B^troo3 

o0)<n)IOJ(t»<9©2 8J43>mi<T\)OU>^rtJ5A©glrflS5JO'l«j a^ODOlCOlftJ^ <T5a3«!5.0<17l 
oJopa!lo) 2 W 6 rrt. qJIajj&jskxb) 6»roi aocuJtoOM «£6>^3J<8 0 ) 1 o' 1 cMi 6 td aiionil 
coocnaijo (roaqono craoorvfl ax^ snso <afl . 

ocmo6p^oj^,@1oS cam. a\<m .r,iu>omao<o>jo (.ocao ao >2 

<*4*$ Traai'iDaocQ) g)S6y-»JS®i ciei2;6reD<D)i6>d))06TRlal<96)2fm aifcaaios 
aJCKolciuQVofl<9> (AW&raoogleijo arooj izii&jo o©saiabTrtojjejoio»l:oi (Bio- 
sphere) <rvo3 oil srslol » oo^od t-»i™)p' , ei^05>^621ei^obn5. «jo 

crrooeriS onglotot/vo^ifi 0 irpiroaV-at <7>rn)<otno0<SKJ><&S5}ol.y;o <no ©*2 
GaJ05)Qj <ir>o1ax/)innoiooi<ft63ns;6« raiasoilsvTvw^ol^^aa 0100 x 001105 
(SIcHiiljaOO IflrtOCJlWOCBI OUolSOaJCIXftOl m(Cd<9.^<0l^6IB3QDl 1090<t8 

«xno3<yosGmal<o3 aflrrtf L<*»s>1a><frfljo 38.o oooeiceaiu s^nd alouxid 
<5raao)o1^ 1 i)'3i0)1aoj < e^ ajloodefl^a^sjon^oCTraan^o goto ar^ooiogioo 



Yen 


oiaxTOilm^QS ffljajj«#>o<o€rr> 

63I3|Bl<OJ 6i(TnO©6TDTT)j3 PBfl 

(BT^GcoaiaJo US <iia1<ruol<o)1 
aooajiajcTT) ^Bjf^crvl g<rr> 
acl^io^cojcraoftil. alirro, on, 
c6(0)20I* 6>!0)glai;^>0@Q6)S 
goo) (viaja»mgffljin5 ng)m5 
<U^«035fcOvOOl. L^^IOKicajj 
mool ssrfl a 1 atno 8 

20L(5>aD6rri scooij uiloei 
w 01 (o3ry y a boii jyl <i>3 il/lilTY 
o/l(nx8en«oo<s>(^sjrnifl)>! <td 
< oywo5la8 <»i£l€wra>orxTS oora^ 
envA jnno^ro araonJcftftiloj 
9 256315 (C^JiO'loWrtlo) 

(forad o»»oa)OgO)OaJ<T>«wjlo5 
‘ovoSOoko’ cooSiO^crrxTiraoCTT). .o>o3d>o<5l, <u>1<rooi r>0<m1 gDouxrxarjoS 
<o><iroil«o^'ro goaio wmoo^o^wS (rv&r&staa^rm aoflaoldnosmo a;<Mi 
206T15 nflOT) 0>T\)(iJ52(OKQ>lffei<96) (TOCQtOo OJlO^JaJiiTB^cftCOJirBOC©. 

«o»oeioarrooo </oo<t\»;.<ooj^©5<o!I «rurru>6)<£|§ 'i».oVruola>1 <D5i9j v s'l<a>t>aio 
0©flflfO>!XQ» mo3o8 caoa6i<mo gaj<xo>oo)1aj 5>i»->^arfK)6rT2<o)jirB < 4)00 002 I 

Ln ia®dooam3co!lo;<ro] (araaijorn. oilaooa (TUaooron nw'Wxral^j .nioi&aal 
<05)](n> «|01soo)o T®«o3<n:lc8>@)3 oj§©® ms; 6301 cq Gi3!/ol<Q)ODaiiJ(fij, 
anuScontfofl yo3ao.(0)1n ai<n5<o>|0)c8>od aj^a^jbleo^ooanocol ronxajaoo 
aJl</6Krol^jlojoT>j. ^wloo> G>ajo;«o©3a>o<o>1 ^<ra>^32jos <j<oa>^<0)io«>1<55 
ffoilm1^,a<rmo, < 0 . 001001015/10 aopo ^onloioco) ouognirru jl ailoio 
6313 ui OCOQ17>l<a>Oai aTJUQylf TT) 630] ©(DQQIfflc^ SAARC (ODt8J6J313i/3 O^tJ! 

ce><o 1 <fl 6 > 6 n>j ogjaix^jd/X) oroila^. ajojlafoano^ajjan nilajoerood ouo&ual 
i£<s); on (.nJCce>lQ3xafla3 (c<ijaa>^<fi>l^o <«j;<3oj<irjl23eicQ> L^o^oacanQlci^) <d.o 
ccTMa><Q);6>s Cnjooj^a coxioi/oo ois^ao<0O6mo <i^)ar)ocono^<rr>^ wDcg^o 
gtoiIoc^ a.o^2j<vjos. acejLnJflaom (DQ>0)aJla>ofcnxaoilo5 7r^a5l<feoal<ftoi]3 
2 l<e> 2 j u) 26 iixi Atyaiooo fi^eKJcno> 2 <nx«» 22 i!X» oiai5:o)20))3 ooosuoo otocdI 
oioajao#Ti5 a^ima-jano go^ oikBJ/rvil^Jlojcm^. ^odd 

o>oi6n3652<$ r»jo<r>753 silent Gqjobj (IPCC) ojgoa -Jlo<e.1oi3 

6560X0)20 <o»aajek> Aopiooimino (7iDgoi223ai>2o 0190 x 9,011 

m)(5at<T)6®3Q;20<n)jo sumuorys ayioaroo cr,am->9i<n563nol<965 sD<T3>i 
2jn66>6ia>6iaii52a6ibn)6)flKn)2o g<ux>. (i\< 0 ) oownaocon o/jrllajlo^cinj. 
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oiocffi}njl(55 <9»06m6)rysjOD <nj;cM3(ace>err)63r320fcrtf o4)(^uauasiuc^dhu3. 
gjoju^os cnxxrolcu^o ®«BJ<96i^cm qj^ot^ctuq) (.atsoaiocows^ol^ <H3>« 
fijrcrfliOfi ajo1ri»>;<row)la>o<»1 ffiaoi^, <x»jaoo«!j, aoejln/lrj;,avJ3, <w>uq©1<3© 
n^)OT>lajl96!m@>fc3 m1rr>^t<w ?co </aa<rocTi'»»6B^ffl;6>s fflffl; croon© k> oj<\A9> 

cfl»906i^5j. 1999 <s8 coscm a?r) <yo(nc3tiJ)lm G(n©>i©>to a)«a<9>lco>aiG)loa 
tf>JOJ0<Tflc»0(nnoyni2 ecuio. al(.'o>. ;<iKr\Jlr&)iaoaj> gxo>i<* mxa^o ojoI^ 
err> (Indian Ocean Experimcnt-INDOEX) tjoIcp <ktxo>^«j»o cyxb5a1;d 
a;<rf5 a;6u^</>ooro cot ecrcwVoS ocoogocolo^cm^ eaoo. a\tm. < 319 ^ 0 ^ 51 ^ 
toftsS <r>Vm;s 2 cojiDniort>^ai i jo serrated eaJ8^J6mcux3W)Voa aftm&dajfrr) 
(rotcncocsd yojaua§j3(OTO) aj'^Diaijo fixrwp m)a;t37J»>liod a2s<e>ejo; 
OOUOUd r^)6KX)>gJ30 OO^b3IJud CTUJlSOilOW^crT)^ oJ)1T»^ uj61<e6>;<0.<Q);XQ>l:O;ar>; 

S’) aJon^ajiroatoToo^ ej-oai^o. go <o.;sld>;>Gjacjl©n$ «ceieo( 0>1 

<Q)>os Qs^oao ©jem; asran njeil^jffljaa <d>§lcc»;s2 ajs<c30)0WO) 
O2aiDO<S)0£S.ifrrK0)0COl (ftosnsorffl. ffl 1 !) ajsoacBaKutfi B<anej«r3Bi6)s ra^oil 
efei)tTT6Xoro) ouioujlailcasj^ceittpjo avails carogcu, <o»c€toi<dnaj(oio>l6x^ qkdoj 
ag)m>To>6)co cnjo<xlo*j);d>,'Q);o ©aja^GiamS fO~o nJQl.oajcrDo oj^jko)0D^c> 1 
nj)cttcoo G(ru3@^o4 cn>;<6. < »io<e>QnlAA.o4 <ft0^rflila>Tjls<feog 

laXO)l<9»jeifflOajS 6ni3Cl)lidS)piZiaDJO 29 6>aXg}<TT> COlcoflWlU) 

6>am>;o «<yo aigm/oia o<ojtf>toi»udc*5 nii'laica ^oacro^o 6\moao. aflya) 

Q^TDOlcsIrjJJ CT)o3^^<a.<0>j6riB0«J)1. 




Ct>o^ 


wticiU3O<ftaibijj(0i0)1(i5 cueilw tnjo 
u>oa>^<z:;©6n3atf ©OxOaO. al(<o> 
^oj'Tkwrfl^j 0 ij6nal^6>D6rr)l 0 Jl<o; 

cm;, oons-jiserood .uiafflM ©oisg 

®aw>©<y:)§p fflnoo a»^au6rooS 
©rLio§1<^o©r»j£o<r)^2 cn>3cui<o> 
rracr^oo oytoolflnaOTiTtl (3)<m1 
§j . seirrofleisjo caK»m;saj©«y 
S;(TT> lfXKE3CI068Ug1iDS ClKl3*0>3 
<o)1©3 «gjo gr,jacQ>3y>1«9©;<n> 
A<iflmijii«JDejjaB rulgjoij 
a></8 <6>inail«>aJItlCTD 
TilchMomal^octno) okimsb 
6>2 ©nag^no c/aceouaool 
nn7idc»lojla;cm;. 

OOLO. l2l(.iO> 200 «0§Q 
u>GciiT9Jcrn(.aJCTiicru>CTn(^ 
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©aAfl©;ca><n>$o rolocuto) aJicruovaGJrcgjo Gao^emo.cno.-^^ajo .®cufl$i 
©«j^;acqi;o ©aJCtficalgjCTB. Advances in Space Exploration (1979) 
Inflovl), Ionospheric Effects of Solar f lares. Human Influences on 
Atmospheric Environment ngjcrtfkh §MX>groKt>1<o8 GoJSjaoj. Journal of 
Atmospheric and Terrestrial Physics, Space Science Reviews, Indian 
Journal of Radio and Space Physics, OTBOOVo <0>;66to1 co1©tki> 1 ooomSjo 
L<xiaulfii)’l<«.a6mf>m2;fi)S o0yuflcflorita»<c8 oanacoan ctoocoo <&>;stoocQl 

©JCTDJ CTOffilnOo 

•nagoo enj^n; a»o)1 cjraoio3cu);j)>g;o go i.'»ja;6uooccrC5L®)e?©o>©o> 

3(3>«l©co)(om1. i9B« <5& (^(0>1^.c/fOfn>(cni7ro>if , n;oq (TROKx3ru);o 

1983 <0& n1RTIZ«3;rdltr6 6TUxO; 2)71)1 (0)]O O'RG'iaO <010)1 01 eJSl^j;. 198S <03 
©Toorj^o ei6T«a)te)yj ccxxmoJ swmoSHxrcQlcoflcoa ©aocsi^: (FRS) oi^ul 
'Ojlct)6)(>nra)s;d)o©i»j§j. crxic<o)(.<ro)^3coao>©<o,oe)' , ei§OTO>lro3 ©;nj©^j§;aim> 
'usorrsL<0)o ojlACKroorrilcn' ^cro coc/olco) ^.o^a3vps 3j<5o ajc<mo§j 

s>«9,36rR;a.\io<e.;iTn<ff>M (m^joiomaDCQ) aj»>;aiaoloj eomnilfO) ooam5 t co) 

£?OT))a>3(DiVo;<T1>; ©(.olOnD. a1t(0). 2C07 ©ai>TJ(0X>SIiK5 3 a» raraCQaOO (Uiccdafil 
iiilcod <11 aj ir>1cO^O(0)(r)3tQ>1. <CI£)(2(Jnn(010!l©C^ <a)(?DT)1 (.00lz<0>1 <TV)}CT)<133 
a\co><Q>36n^. o<ruo>ld>.c3c>© ^.(olaooocm^QQOB. 
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gna^mfotf (T^tu-ml-a. g'Dsjo njoojjo 

6)cncct6XffiS}rtTO>raiteKT^ «ninoy<Wl naoa. ®6>oim2 eno^pnilai ciraoiAooa 
b)^0JJtn5. gja^coftoa ruojoa>oej ot^ r \aio)1^jcpj[0)^uaj^i>>n)qo)1a>m^ 
ojodjo ar5>ejrr\)'D«i>.cD^^nK/i «®^OTo1fo<o> ©uoa-|20Jl6)c$ aj1c</oa®(io1cu> 
®3<a> oJoltcwsccoglGi^oscEpocrm. 

192/ (H^ioq$ iu cnociDlroian^ oookdj srooryiajlsyig k<t>t) 3. oroGianasoil 
6>r^ (d>;sjosnia»oi8 dftcgyd crui<wo3l«>gw<a>l<0{(Ti>2. aKkoai oeain^tul®^ 
rxil(3>orj 6T6>^oGODcniool6>fii ocktxtuoo QffnjavxSaaj^oImjlejocro oraoeil 
6>ajrti(ml(!)^iTr)(T) rorujpio oonio)^ ra>or^ Grooegw ajtap«pm)n 

r»j](i(cin>lca>D<d6il(OJOi 6«o_0G(C06r)iD3iGJ0STT). oiUiOaiod ojlopsprnjc&oeicara)] 


co»o<m o>b)njcr»2 eiaDocraicoa 



aio/inl rnj)crr )2 onjio^ ocnsl 
aa>1o;oD{. CAoegaflad 
'TmcQnOo (Turned to 
^aijloaj cnjo^eios 
<a>(r>^o o<e>oos2s4 ao w 
(rvilof^ ^xul^o^ao 
(nHajjanj. o^oogwl 
6>ei oQlmil^aiJ m 
ecTV)j<rulQ^oaM6x^ 6xn> 
(.•d»§o1 o^iod mfleicaftoJ 
ajrao^aOo TOO®Ao 
aa o rru' ( m (.'vi 
°*— I30oil 617) 6TO(/5 


<rvo^s1^1^'>2‘ 0>CQ> 2 sn300Q<1 - 1943 <oi cx 3 *r>rim 3 Mi«v»l')* m»«d 

crvl.ail ooa>»<$ aa\ .^learajCTn^ioau® «mo n y*tai..iM 

oo6morBlod <r)l<m 16 <e>lGeioa1fl(8 raBa>6)eKQ:222 <mooQ (OioamMiw 
eioraijailcTTHo hq rjlmaxto anjaeijo aptfJBGbxo) b)ocrx;«06flayi6>»ji(mnil imi» 
(.'UK3nM6Tl>e3I5u3 iutHiul«£6);<fcco>'6rr3DQin. 

©©nimj foogjno^ rf^cia^oaai^o oi2ma(T>,d.S|.r»j(7i)ro)27i3ron©;fm2. £jo^1.vi‘l 
^.ollcoaco^'o Q(i>(il a\)DnOl(0)p<3TC)OS2o .nJdO^rfk (2210) rtJjej<3flOTl(l)H 
ojtt) rsnc^'iooioloc^ Oflgoj^o cnJto«£j§ dbaJI a1(5<roo (/>oe/l6iil oilcan ©j 

OTty. Gfl3:0GgKlt)ei (Zl1<e>aJ v rfb1«OOC^, 6>SCTOl(nS i0,g1j>O0<0rr)DCQil<0jaT>J OOOJCT>2 
cnjo^p. £>ogfl 6>78 Pflfllod Q®2 txD-uoi^ oi^oiocp^oq aaor»oo aootj^cto; 
<^911^102^0)2 (TOGf^oo. o^x/dcrtf oflndatf <r>Kd(/>l«oj} irmnilnjoifajinlctDaoroi 
«1ollo)<9>ic - The Spirit ot St .Louis - anaiofxaoilal ajpaijo (aJlcoGajs 
aj;m5o)<e>B3can<oiaT)2. cbni)<9>o(a6xiw> (r/lejctflej;o ooacn^.(0)e«K)oa)aT) 
afleimflenia^fl aorxaal isosa^s t/iJO.<3;ara>:n©ri35>§ emaa-j} n^e>o oilej 
a(5)1^1®2^2- oooia^oilooi <o,fuo<o.O0S>T> croag^oo ^2(TO>2<o>:8(3ra>l-a 
allojlu) oatfrnwaooi^oWgloci ©^laKT^kan^glpi^o oJjanmossmQlpjjo 
0307)20 <0)0617)00. 

a> ( 5l<&b)jtio ffl2(0)o3<o»)2 ox»m> ail^oalog oioTucrocflaoj^olnl©^ ©sgj 
aijOcO.-o.^.G.gj® 0 ®^ £>S'LJ«’<o,oa4 ©oaja)2<7i1<r? (arao*Tvx»o cjalojlt^TTty 
OO1_0)1 ti 1©PI f7n^Av3(lftOTT»l6)OI (7ra(77a2®)<ftS)OVal<9.jd cn^ CTIIOPiSKT) ^(TOJO 
oilfTD0<Q)lry1<ij1in;<Ti)2. a^aasKlod ainj ardcgo-Oo 002 ou5)ajaiGis)t(/)DaO 
ajV3ala^. <aToco>2oJG(U)3crtla] 131502 0ajo>li0>2P<o3 (O^scJajtaiocQjl 
n^)<tbcruanja<Tv» oajuii^. <ruicra>3 (©ilsa^ajolanloei w7)Dei<ai1(c3 cnlmo 
a»l0j<n)2 ^05 (,r»jaj<a<fro>mo. ©?) ojloi®iar3<^ grja-oo-^)G>' i: |S2 fOT,)1 1046 03 
q©okt) 2 aiBisrj^Darrilsxi^ acmDmoairo) ooDO)>L0>(^J6nj(ru>o lojmflaD'tarol ^ 


1948 (03 corocijnoo MSc bn/1'02 (3 al 00)0 r»12(3OK)lC0'0«O>/1. gSODIOOCTT) 
oapoj>Vgo<T\3coKDoc/x3id5 QR3eilcro(njo3liy .(UOj<5<oro)cr)Boooisl<f>90(r>acQ)l 



(TOasoxoT awooil m)oa)^(0)<o.od Qilsicn a(l®@(23a)/l©2 f1T) 2- Q o^oi[ieoo8 
m^8. r,ooaoac/4ni) cntonio&mxii G0€O6nicro. sooco<o3 (ro2.«)c9>). stoJOnO. 
aooflceio 'diaoloei (afx>c3oio(0<u5) o^anl lojcto 1:31) i£w,\oo)1(^ooi3.K))ebO) 
aa3(8 jictoo ©TO^rroc3dcio1<oo2«a c o'^>lo2 rrT> i ®®aw>3 oooao.303 

cnjo3l-oa ajaj (iraoioo <o,cm2- <rooaaJi® cTRcroff(.so6ir)a(i <^)<tt) (oleictploB 
©6>ma>2 CD6(cro>l(a> <vioa)CTrK>2 1 fl02 r ’'22 -#H0rt1fi)oi aioral^l^CTWo 

CQ>1(02<rO2. 1949 (58 OI0JD0D. rtMOai6>eJC©2S)S (.002aCei(20CQ)1 6)6)01(7)20/1(11 
©©aouoobiiKjrl cnxafl6)oco1«a3 (riSG<feOg:8-aj1apei2©s <ioo(8ai3<&ai3 <a>j5ir/l 
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oojtfcnjlplcaSlttS gruolajomonDTc^ ctoojctuoo ei<£l;y;. rincxdoj:xiku>l<oJ t@s>o 
^yxsiBraocQi oa§oo oaorroc©)©OTy><toos>soryo oraocil ©ajcgorra itoqqoo 
mflctf 800>iai6TRD(C^. nf>a<8aiD^(Ull6ipi(nn)l n^oo romavlfottsxni wwirm 

(TOGfJaOO 0(0} OJCX05n><MJt.;0}O (&>6>6TR (010)1. OnQO^OQ-^lCCd (IOOCOOIOdTTXZI 

§1co3 (0>^<o>ju(»3j\<o)o u >1 © 1 cwbI ei cd> o bnsl afl cwnu' j <i 2>1 co} cm} swaicn}. 

©ajs>§<T!^ (7na\)3a)O(06TT>aom) <^)o<tox> ©crri (troo<jr>!xcTCjl©c^ (ooraixoTkoJ 
o«i§}. (0)}sd(rn Trac^Anoijo (TV}<»n^'7rn)}w>€»Bjo (S*i<3<rri qoj Alania* 
moo3m<easL®)o (Comet) ^6)5reot5>^co)oa»^:aDi. Q'D ojod^coadd.io 

i0E»1(rt fcTUO^ -GO U0*>; - rny c «ilth (k0»OO<D$ nfl)<T»- CaJ®} gfD cftbTISJ 

ailslraKDOioIrn ^ocr0o L sofm®1e>^uc6 ©auooaau^l ooad (il ojtvoq1<& 

^rocg^oOToIro caooerac-ioo c&c&irf ©zaixoS a\>ai20flol<^<&ai>'6iT30<afl. 

i95i ®5 ail^iajool milo}3o ff(DSlco)SGO<&io ©otict)} 6TU0o^'Uln> ;njoo<nj(0) 
ao®* <eiO(d6Ti)1wl wooyooiiS ffloaagpffliWj goaJ cao(T\j<;<.sobn)izl ejelce©} 
jxa^aBocon. go ©lOa^OrflilTj awl goj3©,®t5>)©gj a^j'joijo ajcjlco osci 
rrua<o.O;»pro> ovdstr ^icod®(3 ©^oiovg^otJ (?oo soon!) gvitanoi/itaj 
Tj®ld>ai6rDSOI3'Jij rD5<OD)3C0 (3racqnf)(0r0)l(D (TOQKTUOc QJSlaJ}. gQOJlOS 
6)^gi'->:5 cr\j60'i)<ftai.socri5(!<e)0<ylyii ( ;(fl'j(0fl 6rua\uonj§ «jjj6>o 6>ru§j}ail23l 
gfQi(3<nr»>;ao iilei (ajc©<r)6i332)crn (rocqaOo rUomoil<*tu<o>z>3.3Silca>ib). 
l)OiOo8.iC-OCQ>$ 0)cW»J(.<5>i330g m)o6nj<TU>l^j UnCQ'iOo (DS (338)1X1 OJgOO 

oil uwao<o> niorosTRo^ emxs3*06voo> ©'■) ®oO)6i(aroi oo} ffnj><jjl<e>3©l<fi. 
'1kdO)OOJ3c£0l fflogl. 
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1933-08 cruoiij; ^nojcoiloa ®Sf*ml6>co<cro>l. (Bttw«oej<ORj> uw^ooilcgocuS.ra) 
loaoj^iiGmiomlai aigo® aj©1a)uioi}o LnJotoalt9.3j}2o®> y)3<u<flJ6rrxryD 
<e.©ifima4 ®ot<ai o® {QrrcMrolaS eie^ooroil®}(ro}sg} sricm^aBVoi (nramo 
O6mc<oio}(n) ^rqoi}o aieiias aseimtoao^ CcQ/ueJo 6X0} 15 £>6kqJ dIlood 
< e>si8 osei<n3a<e.o^|3<an®}'n>}! i954-<o8 (araagfino awooaDirolaafloej 

garaxdcnJao^ ©cnjcnx&ao^olcoloS ajlao (TRcroci.5C6roa6 n,oail 035515 
gQO(0»(Bio>}S(8mS (.oXTocn’OT ©irumxScojgol <e,}eo<£©}S 
00} mjnomCKOIOlcflS) <70QflCTR(n> Qn lcft,0®Lrt IG®0(X»l0l<fl©}o o|J)m5 (TOOT)0(«m 
0}6iJiiaiartte)(D) C6Tuou)i6i<^|S}(i>TO>3o8 'sog^tIKTRoIt)} d^lran);. (orasrjoOD 
©©rocolftjglcosypxnjga sso} <*t>}ciT>lo3 ®aaj«a|§ a®} oudoctio <&© 6 tkoto )1 
ocnl mj^ooigol araaGinof aogl. ®>}s3(rr> *$(8)oer>}o a*8-fli63r):/J ©,e*>cn5 
ojqoo G'lKOORffloti: ao} -1150 (dijoi ora^o(©l^r)(rij(.o)»iPiio® -.jolaolpjl 
«yi6)gjs}flooa3 a6>ru(T)} eajory} aila)} a>*>l6m>;. 0002^0010 oapol 
yg3<njL®)toeoirftjbn)ooai(oiO)lo(^ oigicaojaUd^ a/lpiacu'Olai) mx«oaj(n<ftoJ 
<r>o8^>oo4 ^ax8d>® dbylera©}. 

1960-oS RO®oxn>rt<es)Dcil©f^ (.« ic(0)^«fl> rA'wnaco^aoolaj ©©oia>} 

170 CW&rfllo aiy«66)g);flB 0(9.06105^90)0(04 OJOrOO)l®1d>b6mGc&C03(OIO)l6KT3 
<u<o»orfbso3co»l aj^a'rwexKog;. 5)<d.oa©sflocoo(cd sisnjcajidoaigolQi'^os aj®l 
(<ohc»0 )1 ocj -^goi^o L ojo3>o <u>s> exQ, soo coil®} ar>} o©ain>} ©uo-y}. 

C6»H5lrrti £<D^1(ffn^3<fi.(njafl 17a? ®8 c^oomitei aunorJlaj o)om(rjl©1 
aaicmG<o>(.(Bo 1899 cd o<9.O00Scd9a)oeilGej(dS) oopl (rDOOrJl^Acaosm} 
ensooio). og>a3.c3T5(4. Gaioj)m>6n3, gwootkJ ry)aKds)naicu5 (n$ni<36) ratals 
i^<V>l800Vo, ^G<3aO®IO>l5X^ QaJfflIraS (OTy)l<0©^S}aT)}) (3)}S430\cOOjl5U^3 
®>©on» cw^ocj>l(^o<ro^(3)iD€ro>aao(8 gioRas acojo^s^ao ® o-ol o}(T»}. 
06X11(0} smoqj} «6nlrm(4aoigolGroo5(T)}6T)iruflaJ svo; gnoi av^oacn^ 
r(*X)J 0On3‘ilc£tri5 Q)Ca<ttoTGrftO(^ (ORiCO^flJ}. SP olios OllOOKljl 5)aK)jc0ilS 
oseicroca>o«ij}c©)a}o crSoni^oi.soo^a.o.o^flhsjo ailc&alcobwoi rojpssul 
anogaPo (Tr^a)}T)l.o. a)ci<cbGcsoGTT)l<o"(rv! cn)ooila>oa>6jna8 
<\J1XD* 05Pi(r5G<©.o^]2<e.S}6is ^AiO(7r> ni(3a>1^1^'A(0)}a onaoioro 'to'o® 
ftJO(r>6TOC3<9^ 0aJaD;<0®1(ZO<O9l(TO)’V3<9O2d.O}O 0aJ(Q)0)}. oJ0>}0<£6)ry(0)}0d«9 
©<3>3©6>sci®<noejlo8 <TV}<n;e«(ZO(Q) 5)0} i3ixnjG(.&OnDlmilc0b»>3 yjoJtjyi 
5^iS}° nio<orol®1ofliCTOO<o.Lno(ii}o rucoailc06)}<o. .vjym aoaxn} oruoa^ 
oil©r^ .H^^oomtj-'hTo ^ojCTrilTJorooooslaj} 

ojGdhm nffiao aioaaulaoobyo) evticajo a}f}a»i8 cr)lg}(Ti) OtGAi.OKOlolcea) 
tm bsooi (mKT)}oa»o»^a3<» auoocniflgj ©<o>o6»)5<9®a>oio8 ngjicm <©>3®^o 
06KIKT)} truo^oilof^ ioDooco»l<o8©«^§}. arooQaOo lOxd^o^edoI a}a)®3 
®)Vojqj(7T>l oio®(Xii }6))) o» Kfooto <ru}<«M0K7O(oi n ifflIaioaoaxTxdLao} oilamro 
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mo<a©1. ssjailod cooil | P(r>o§1©ei woaaia1.fto^rrr)^aS raamjcctBOK^mom) 
rrooeiaosiaTiaf) (orccgafo aotretiiirol ajoilos c£b](ipi<d>eo<od aj^6)<y§ 
6W>; ijloi^al^bn^. iwocKDaon bo; laioairuGuooiora^ga ?dd (r\icoo>3 
CT)c^(.(3)T7l(0lc^SlcTr)OTC>1rD n$flOtyO (TTOfO^GCQ'OK^fflOfOlojCrDJ. OTOeOOOCO 
©ookdj cnio<xj^ 4>oaj££d acnjmxSaru^olco^os <ruco l tir>?m)1(i) jQQ cmdj 
(m3(3:>f21 yj. rar^o 63?>; 38 aseicrtiaADqjofinl ©nonos 

TUODrvllcflQ6)aj§lrt. ftll(ff)1S B©; 2l$(8 <0&C6 (tfOOtnXTtf (One 

Meter Carl Zeiss) osejcn3a<d)0f^ caonltos ciuojnil^. 

1971 «jS ©AOOOS^fOOfOS, «&OOJ^J;<3 

oiornafla1<e><w^a<iK(3OT<«2 6)©j 
<21 aj l OaKfcWfi 0)03)^ 0) 33^1 :}.};$ 
«OorJ caocr»5ocsoa£ncTul<ftcnj (I I A) 
r^)m> (TViflj>(.<ro) «naojoaj€m 
rmno^imo ®j«v/lA^o>®o<Dfl gnrrr*^ 

colsiej (3acn)GtS3^Ql<n)1<esK0i 
oxsTUnwanccocnoToV meilco cnjosom 
cr»<o>a5 fl)o2«>oa8 guy aioainueri) 
oinroarolrn; d>,(rt6roio1§}6rre. </a,e<o> 
(TOCO) SlOl OO(T\yiD0<TO)l«fi> (/O^o 
oflOO toJO«CQ»D<nl<ft 616)01001 U>i 
a:s«aai9Jio: (Tuo^eiajjo sDOitas oo^eHa^. g)no»,\a;l<c^ aieiVyo «o>;£lc& 
swn3s)<OQ®3 6)sei<rvorf)i0^a>>c« nuooaila)®^. o^arKOCcolo^frD^ gDoio^as 
a^oj^ci^ai^o. 

IIA .ainjcJ(ao)maQ?K)(§l qjio)' smoo^jraleej ooonfl ®n3^l9,y§leio6Trt. aJG<oai 
r«®»rxotox>oci\jlcQ»06xo) cowaw Qa^yofflocctKailoo cnlrSaloj avxroio rfhyuu 
rj^laci.0® aool. IIA ocqi w>arJK8aouo1<o) colejoDoa^gg) ,iJO ) <Tuco<vi<nao 
<e©1 fflo^nrswla^ odo^j; «©>o1(oocoiomo siajiico^. ^,otj^jo1o 3 
S)SPKnja,fl.3f 4 j aunonil^j nKtolmfiroi} nfln im>o ^«>»:a;<Tr>(0)l<r>; ®2mia<n>svn) 
^o>«9>o<rourift b^oi^gkxoI Tilco3l^(ol<e6)Dcr)oaic<3rw aJlei (niajlcoirfldiskfto} 
m1(Tl1afljl<©i)0CT)0CCn. g)C(0«9S>^o1ajj8g CO^SCDGOTk&jerniZQOTT) TI^0f<OTJ)l6lCI^ 
goj.a>or>ao®> coonihzlwlotifc u>,crB;fJls1<ooc5Tol<sei<0Q a>a»1aj<o>. oanj 
dor^ ai<3wHsmi(/&06); itogis) oscia\te.QOrtjj<vjffi:ao(/flaj <o;oom 

T^loc^ OJOJCffiSTOC/i !0i6>5rB(TO)Oa>O33l. CT\)'DO(Q);LD0<3W)te>)plaliQB 0>2Cl]6)S 
iTOolciJ dh;s;'0W)3 (/)ao<oao<e0liora)l<5R»o> dbbTR;rd)s1<oiO)6<n3g»<nfl<o;aT}j 50m 
_<&aflTO>1o3 i3ona>^GUc»o1cQ' cnlejgj30g^q<a swxoooddocdx&o <r>l®1tdi^oTr> 
2<9>i.aio (dgjIos <ruoonJl«>^s^<ao^ana>l(?d osvimj 6ruo<^ oilmajo ©oa 
niftl-ifi 


1970 ce^sjes (31^3^0 IIA <TVXT3<dC/0laJ ©T-OflUCC^ OK(3>OTJ a®(T\5. i«aiO(J3 

6ii(3 000110; 6Dja^alV))(i3 Ga)bj60ito>g «nocftg4*l6))ro) L^Jfi>l<3<cro)1<902«iCQ i ] 
6Ti53ain. ®3-Lj(y>eilgiD(0)3) •tnxoj3CT>oro>Vi)a^ aoeio a^sl<n>3(wr)o, lufioo 
G)aJO;<ij<W3)l'7B ®)6X^ 55-Oo OJCO)<IJ\;1(US <7nQQnfta aocrogSSTOOJ. 1982 
(Tii^cn^ io (rf ooj ©©finiAjofrtf m:<3mo1®rt»(t*W2S<flamrafl®;ar>j ©nog^n 
(301)6X1$ (fTOjAcrofila. ao6mo. ®(&6Trxai3ilo5 0<o»os;a;<nioen) axi$<4cnao5i 
6 tdo 5 (8racn5oi53ai)i2ilc«xo) ap^nilixo^ (IAU) orocu^awacDocoil 6iu^yj 
(O'locyji^sjaxaciajg^. aJlo^aooejOTS oorum^oiU)^ ciujojo) oseicn)G<a>3^ 
(234 oouol) AOOi^®l®3 (To ( roo (5io ovJcuot)® l od1 oowIoj o>oou; 1 
aorSd.swiln)^ 6i6nl(mda(»jgd1 ©a-^jco^ 6)oomj 

6TU0a^ 6i6iilfn)(30)'upol nflyrr) ai2<T)!fl<nDace>06mD 6iaJ(®0qj§lola0;cmj. 

(OQ<^ 6nio0Jffl^6)J(20(Q) J>3dJ-ai6m ,rjaj(S(OOa)OT)o3c36)1s<Oil<(^ 6ia§4)0 
si)Iao^(o1as>o Ai;7)(njA0®OT3a;o MTinj snio^ailoi e»sl^o;<&rD);sr23 
cal. 1970 ©8 (roagnfxaioilo) ^'D^mlAcooau, faxocilco m\ Goocn)lm>w)>l esm 
yx3 (8ioo)yi3aiJ e/ilaj;. i9r; o3 af)®l 6»o (3^iO)o (TOOioid^ula) 6iuDr^ 
TOxiaoroycail. 1981 o3 sooco(ru<8<os>o<8 ajioais^wid (rx^l iaioo(jao0<ciio 
sni^aor>la)o^<o,(ri);<rTi53CQ>T 
61®1^)©g (TOGg^o (3>6iaJ 
ojoj l<uso<^5 6m(rTOil(nls 
nlo3 sy-'^'^y^oo <iiocu);ce. 
co^ctbckqI ; 'mck? <0>}OS<OS>1 
s>s <& 06 rr>^a» aaj &o-i=i 

TjjttK. Onio^cm Qctnam 
lnJ0)JtO&6tyS 6JG3J OVJcXOTi 
3W 0>J Oli) 19 UJ nl gJ VtJO 
o^s) marl a} an m^oo<a>ijl 
</i. ty&ogQfOo 
os>oar? (OJ-jrniQismp agl 
®)o/j<2)02}' QvnxQsmui 
Thztjctt); a><m1(o3 arto oro; 
to tO,o£*j. " g'y ojOcOo; 
cO-z/S A^jK.<oaoi.(3v> oi^zxnao 
CQ'l (3)610} OUXlOo SilOllO) 
b>OB) O’-KO’l^ell^cOilJdT); 
org afl)or> eMo#} (aoogaoo 
<no<5<TO3l©1.0o1§y 
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njl.fDcQj. GGTVJLCl 
(1927-2008) 


iO” aioiu^aJs Sm asoi az>j7S npogfjrfa n/najrr a-. s; ei<0jtfj3 

niampmoMixti ratw) i.<o<n» \oom>jM <*jo>b*»ow» mom 

mxjaS oozoGSoari. 

-nil a a a/rvid 

ctp^iioo:2i6ijei<e>^lo3 <d>9HccQ>trBlajio^<TT> 6JCD;nJos' caKdces) au'njrolaikiioo^ 
no; oisodxi) gD<io^<i3 oxoaaaerti, «cdSoJ2<® <nto*e^nMa<flc3>ao<» o 

ro1(niOD<rflaeHt^o io»1ei».co>lfflPini>2o ojoioaBrcflaoKOijo <n:oaioo<m n 
m^idrftolsaBlroS ^nocnSroiffiDcoj &dhfd nCjS t4>(tt) AjiofliZcaaoeilSKfl 
KfCKDOSoaT) wsJfijjfl. eior$'6i6i0'i8 aHa^QaQoscofoio'1ra3 <aoei]a>i(3 ojfflfe 
6>rL|§ Gi«oai<offl6ro.o6>la^ aco}<a^Q^G>s srloJlraiccroiloS oimJlaj ao$<50Di>8 <uoj 
(ora'll oono&rfi roo<»<o>oa^ro aJlcjcu^ocraw %>”> A^o^at^oaA. 
«a»Ajj(d o0)slf)(^ 0joJ<a>ej*jmcDikJ8 <n^in nuomiraco) rj^yiiorilgj a<ir>3 
cnojrrt gtj)o. lojczo# <o>06n3 oouiril 


t/J<JBOO J»,;§1a>G)DDl!> OalGJOjynaJW 
niOTtooTKnil'oloiosrn. (Troar^noratl 
6>Tfl (Jl<0)0dl Dl6Ull04 ■O)(06TTi (STU 
ml 6nnxxKTU aciloj^ aud rik©>eij 
cAooxoloS e^D(o>1a>,i/&o'rO(.<3ioco v \3 > 

ni^moconra^m^. niOfinuJlffn^n^o 
ei03l(0)^aijo ODrajCSGCTDOJCDaflO 
<njjoo Qj.riJocoao'»r>1a^ce»®«i^5’cm 
(anxYnxa'I.oiuoocoflajcrDj <mt>crr> gojodo 
rvrtf fnv^mAQiojaDoml^. 
sil(Q)j6is gn&GflODtBnciJ ccroiol 

<8>^5{0 6TU©(0(0) (BIO)* 

(WoiloS <ojioo) 1 rr>l 1 
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rolo 8 ar^aoctBl aaj e'Txnfla.orartocfi' oioon^avcoiAo Oafl^d* a odd. 
mlojVoi <e>G6n3 ecruirKoioerfi. gDo$1<fljl<o5 <D*rrt otoscd&o <©oatii<a>i(/) 
mc«*»yi3 ara©3(»oo nrikiilxKlceic&a ailax3(OTj)cno <»<uaiS«j>l3j0j«n4. <ij>t>($ 
Qajjr3o.ooo5.3a rrotffnluDrrKOOTlro^ nj<o,(4o g<a>£<rr> ajlopa^ocroaoGrrt 
rrocf^oo nxoia,1cD(®. B30 (o 8 oilailoS Arasrfl omiiril cwcflQ o«e>oao 
wlrc3 (rou^OnJcOOKictfl. ©ocoxoToisriort a<e>ofl (aJ® 2 )M oraxouloEj sxnxif 
asaocrrirTu (ro^sloS altyoft^oaruo ocnsl. cro^ai riik^ois^Dcnio ajjc3<tno>l 
GDOdoVo ccoraio ir^Qaoti (U^tcoroloDi SN ©afufl^oraS <*&oo$afts3 crilatf 
MBBS, MS 6iulojG65i3c/i a<o3L <vioa><OTJ)l*J8 a^oo cnicnoi3(T)oa»l0;an 
.ajoooij 1954 red nflyxifladsnieos a!l«o3 crtVrfS FRCS baJlra^oaj^o <e.oa\HD 

29<0&jcfe<Di}tinscKBl. 

(TDdKOl <0)1(04 rJCfli/Dl£J(Do GlflSICQ) UlflflKXS ^^GGOOIaJIaI (STUCCOS 
(«Of 3 lSOKi)Oriil'undbrnj) C(B6U£J(aft(rt ^OBDltDaJS^rOPfi (OjVfca^O 0 * 33 ^ 
■Q>vozi)x>rn. aotoeaS aroc<}-»oo Gtsocil 6 >ajco(c>l® 2 m> tvojoicp oguxxtoIotd 
G<. oorn>o(lqonar^ ;nir)irilrnrai<rio o io1aaaDtolrf»ooa>oral aoj grmffnoafliftvO 
0TW^Io (T>lGCQ)0a>laO61nJS2. GI>cd6)DeiOTft imnllas 6iOifC(ara>OOJl83C/:o 
OiTKOrcjl'O^CTrtlgJ. iOXB]ei0 OR bl 12*10)1 0 23 al biJ^GIOKJIJ OjlSDtPO fd^CCO 

3lo^rro'77)1a>^oo ajjawo a-jocgin t"jla?<rol^pu8 aoxo. .ojornoolom 
Lr. (Vrom?l^|33lar^ go-*) fCi1r7>;(7orr)7TODln5 ra^ojo 
<&)0<m> (Dl(l6rToco)<9, rmei6rog3siT);6n3D(Q)^. g? 1 ?) 
qIgiooto good, ccroidl aJlejai^ ^osrtoi cto<oVqio soodl^Daro> <e>^.<o>1a 
-ODOGilaT^ co’ o>. oj'ijrr) ^o^s^coroxo). oGjo^oraVlor^ ojoiao</i<aro'^ 
cnlrmjss m>fi(Rrf),ocoloo Qnid^ootrn amscnjsreDctBOD. 


(OBQikAJfnxnlcQHZKxni 6i©^ <o,^§^iia>§obrri a<3£nij(i oitj^gitKO 


DDlIcCJt&a 'TDItflajdv IrUOTXTOTJIfR^o t,6Ol1§C0loCJ GDOrtWjS G<6>0C@W QOnQ 
m>fi»n 3 m;loPi a«nG^| 3 ( 0 );ao( 0 ) oaoo. L*-»ioi 7 or 3 G(min 1 ca»;o ao 


ailo^os^Dmx) arioei^o a<T)Sl®51glg)3'oro) (03DaJObr»3 uo3o njjan oocfeoro 
GWK)0«<T>^ o toiaalaio<on(Oj<rr)j roa> «o ^6w>>|. a’ryfln^rurS.iDJu 
oTaoi rruoKyc! aamomflan? CnfyDo^nn^cilar^ gD^rooflABlaA niaperfi 
^001(3 ^6ir§iC2§l(Qi7P. irocrn good, crruidl gtoqiIgs aj)gjjG03(no 6nioujlaj 

GOOCOlcd»Og g^xr»^ais1<fc0d gaJGCtP3ml<«6)3<l3 CO;aOOCOnaJ{!llOla>»3a1ffl^ 
rm^. ooo^JOffra cft<3ap;oais>§ ^^joooooilrfbog oo^ooioi^.i^ o^igora 
'O3lnjl<ao^a,ro^o. 


0(0JU»1d»)3id»^0 «>3 <o 3 B2 r ’ l lti aiJ0 9 w,s1a,:, ” 1 3»2ia UfOOtnl 
j>aA<hg>io gaJOcaiDioljDSjoai (rorojocooiH^aoco) ^jlciu; dhpcmn nQom 

©.lei^o cnioTJlmomffl^isaRO -.©rrn ^nomi-aiaTDroioileiDfonajrm] aaoo. 
amiol. awcfl^oGifTOV a»i(.<3>la3ainoi6Ji3u4 @6reDc&s)Da3 m.aoocoil<0a^rm 
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6>cnx$c3 ^©axnfleyo a 2 o 6 »)STuailU?^o aouuxra 
222;. c3i&a/l6)scoo6>i>rr>e&)lc53 rvJ6Tr)(Oi>3(3iK.')^ 
00.(0)03) <^)(W7llGajOOa)Oai;. gl'D CTDOfiOaJ©^ 
nrolraS CaOenccI«di®D(Q»1 osaoc/ilAc/wwi «i#lc© 
ojIbj au<vooo«ft 2aja«(oi)Ti)t0nod gbTTSQdxajarxoll 
cnocol aaoicl 

oicSrOoawH^j m^aotfla^. Ajjamroftaai mt,da\ 

GJlD6nJ 0(RX1^0l(5d Q6r83e9S>;aT> OJlG3tO(fiOO(Oi 

(foreign foul) «ejcnoj e 'o o^afioxo^o a>jSl<BK 0 >;) 

^ o>®T<o©j 

«ag»Jo ooiffmc. ©xxajAio too) oioidrfl g>ni<XD) 0 </il 
ajl3)CTT)nJd aJ£JO)o <i®6X>(T>Oa3 <&<fla>;o izijrrii 
2 1 J rUtfhllljW^CTIKJ); <9>06TTT0(XXOn. OUj COOleQ^dPOT 
j(I>CD)^OS (T03n0aj(0^t00glo3 0-13)10)^00 ttoO®^© 
gjogp. ai^JI /vjosittoijo -.Krrt 1 m)nei 6 wta 1 pi^ 
OT^oaaKDaejco)63o@lej^ ai1§lei}Qi2i§j03 ftior3;<& 
60HU8 OKOldWOKOT) CTOoKU COl ^jl <0J (IT) QJ (03 6TT) 
nflpocujo. ‘«a£ioo1(t 8 «c^§o’o6ro©j1<53 aep^leijo 
OTtaflirwolPijo (Ttinjr&orflipoS ©ni©§m5 a<o>s;oi 
;o1<fta»23 axOfio. <fl»2S06)ro> raw<o>l6X$ riiaiKOKQijo 
C'Uy5^aj»?i50©3lai>l^(rnj. jiDaj>^ce»iio<3 tjojI 
aijss <s<uo«ei aj.®o Oislc&rcroo ^crolcajo goal 
smcA (too) cmsq^D cro^sl ^yi^ani. 

(_oa1oi©,d>Go(3 g»jGcooy)1ajlo^!TD ooydoijbo&rs; (rfloalaj c0.^.<o)1a©ooeij 
rfi.oi 3(vro. ocroiolrfo rj^iyjleifo»oo; (.-ucajoncoo coo3c»1. o€>y<3 ©.ooen^QQ 
e8>i,<o>lizi<dsooa cooloj (TOofsooroi 6)DIS20 fflAsVnlo&ee^rn) 

6>nxodr^oss3i3jpEii^o a^o ciraaxxoodvo owoell oajqjjan <d>3<o,\o tooqto 
< 7yo)l©<^ (.oonL<oloSs)aj§^. axoo. aauirfl ©o^ c^oao^lu). ©©iQjryGirflcOsv) 
©«?>c$ (nvioocoxxnro'oos oic'i^o^oanTbai) osrya ©<&o£n5 rf*>2(O)tow)©0(S$ 
(0;oJ(9)QJaJT) 0oJCQlS)0)S2TO)). <B)2Sd5KCTO)l03 ORCO)) <0>O)OJ2o 3i<ll£(0)(tP2o 
ggg'OxjQinco^aDj. aJlcmlS ©Tjjggaioca) bWH^Jlcimicrcf! mjo<uo9»B) eiiixJ 
oeisl^jlaj «jolTai^,oly;. oilro^o ooao(.©,36>(TX)^cjo<8 osry4 g«o 
iDdo ->]<)1 ^ao1^©2 ,s, " 0: 2 0 a2«ftt4«o<najrS a2 f **°“J^ (nr5 ' 
<ff^ 0 >io >1 (cut wedge) axtiail. ojqIqp bo; fnxnul gereDce®! 

OTSjcWj^cai'o ©aia^O);. rJlo8<oooeicoro5 wcoj 3CKX/)l<a>2«& auaniroocooi 
<&oail<tf gDas^oooaps Gx8K>ml<o>ps afloo cd©4,c.1. to Groom 
r>nj$ Oo(/HolOOI(Ao ©«ildii3)J. 




&c&rj}td aDjs (T\jo6niau)l y msrnroiliD) oiornsroui too)To-$ nfloictvojool, 
2oJQi(Oja)1ct6)J<DlB?3 CTODa-CO^O, gJ-oS -^JODItI OI^^OiaOTil OOiglCDHaJl. 
ojlnx(o»aaajo2 .ooiuS^poo, uxol<€6>;ar> mxiilooorajaju aco^ cro^o 

<wWl(3)0)i oroiocoo {.<vwocno ©aj^^o- <^sj^j0(2o1<xj> r>cnj(3o<>ajo3 <0ai(5) 
&3T36>s C-» iOTPi(ti3>lo8 rav>«ofl©©2 fTn ©ajolaii 

W6)CH)(K»oJ SC0O2<d>(/d 0l^(<O<8 4)aJQ](TT) GJDieiOIC(CKJ)06>S (O 01 (0)3 e»5)l 
©cosj^ooDroooj^j. 

1970 piosro oaoo. arroinl wi j^/jS nn^i (nioffnirruilsj ^n^ w <u©i*ru)o 
corooioxolaJljj'ol 1974 a>S ODJl^rruOeiDriijIoei oao6Tr^slcQ)]oilc^ (tod^isI 
.xjlflj fflcrmo ac'UJfijexotgldb go»j3cu 5 0<ft09rdLaxj^la3 iQ2 aj A» nJ « :jn9]6 ' T > ! ' 
cr>STOtt<r>3cafl araagoPo oajGmla>©6)^j§;. 

1975-(0J «nnm)C<8 a\)iG3(/olcQJO<D TO(d® 2 <rS ore</ir4ooud o(j>tt> hV?>> axrfl<e> 
djxoraj^ad (caraarjono GOO^lcaomno^aT)^ ct)o3<o.1ci» ajco(3);<fta»2S)S 
cnioaooj<r> gruocotD^laj oi^oo^tJ^I fuaryioS orogmjjcolejpj jag oo^ oil 000 
01 Dio co) ni’0)ffla)1oiocro<Jd. l a)o oriooqla^. (TDocraoocn cnxSciwoo^o 
TOaCDoGmlOii a1©.OSlCQiOCOl. 37>X/3C0jo (TOOConcanD^OOajaOCO) OOOO)1«6,C'3«0^ 
SDOflns ei«1e)Q2 l,T> n\)l1<9>0bTT)0I'0 'UalaJOSTDOIJo (0)l<&oJlo aO^OCO 


2>d 
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a\Ja>:3j0lQ2l06ni “aJ £1800)610 
q 1&3 mlonja^gg Qaotzl&tub 
inicag^&la^ <a> 06 xs>oa} ajaixil 
<&lg{;o <&js36yj) tgailas apvml 
<si/o;ai>;. aAooonfOfPp (sas^xo) 
<noj antrw^oijo <a,j6>swj<sn30 
oijo. manioaog xoax 1 

toolCyOClti niocojnr) &0OJ0 
(3t$ ujj'xJCO)! <&>7<o$ av> 6 i/ 2 jw 1 
nfiomlozfSfrv dxog^o <**oo<sn5 
mvl ail%&oo 0 myyV^AQpn 
mi amcfil&iU&BS asMairujo 
sJlthltorvwjo o 0 $po (ivvtxay 
txotni. < 3 oaoo sooojlioojo 
csotfetg avoxiaOdhQio aoj 

Ogjffjo sxffp G(V>odm>;o ms 
t*3iijan &1tf <nrtSd>j<m}. Qtni 
0,000 <roila>ol 00 s><ifsiar) 
QOOV>7 i J}O>O<v)W 0 (n> C 0 >lW 
(?xs>ls)($ t?s; rm > q m> > ceieK) 
(g®a>at>1'0O6)njsjm?j. aaorulds 
GOOrtl a#G<no>o <mxx/ 1 *>qi&}<o (1 jnsaJp 0 ,jor)>. moo>}ao/ 6 jn</i njcblsj 
ovj. nviT&o oj£ 0 ®)lo>jgi}o o^omo/1 uoio trv m; o uo^lonjs^iopxoai 
^aw . jowhvtzomi &6Mfi/3o (m^av^anavo QaMmlahdQicmd). ^il&lrzn 
rU}'5®m]wxQl db'flW'G'niooi ovvsxiy SJs&ffp a jrtosy 

<a>e7<&0o<njQg Tnzaooooafoori&jo <og&Al<axxrif aooofoxo -xzocoiauooxij 
(nxiri. * (acna\>Doao (Traaio3cu.lac^ ou^ado'Uji.oxois^oi cnlcrrl) 

oJ^lCQ) <0*^(0)10001(0)0)0 0fl(&2flqjj «ejSl<j|U06>jm)W<W5 r.(#d±<l!!3U0D BO^ C26Tr)1 
c&5)^<3 cro2<xs©as;c©s)}o. oocoo aoooflfaqosca^ 0 Tuailacocencaxoi ot^okoj 
6jnc/S <6.6m<6©1ocusjojro>o^TO aocxcDiojcoldtaosrno gvn .ft^itoflaooKanio 
oowlqjlil ou<ocrol<oa min<i:pjflCTi>o<lpnflfl nj)gp jni0ii3aRD(O63SQlei!o - 
<d>lniil-y6ir)]<e.o3, cd<do:9:(Q£o, r>l#anjejl< 9 ©( 08 , olco^jlfyacaroi .r«jco)eiion>l 
ej^s>s cnsisaoS. nJO<riK7)OCOO>oocc> m^cnoo ©ajrgfoS oi'SOTjIcqoi - i^dGVjj 
SOCOOOJ^o. nJOJ2J0(O^fflDBJ^&TT3g1(^ rareoirooxamcS mWHSOiJS^rrnnirillBi 

(TOuilAo <8ijo<o oio^a^r^lepifiTOilfOils^saniraosrt. sono^coleioAOS 
aiaiolroi 8jco1«j(ooi;o r3ct>U««CKO tajnjocn51tt»OB)otfleja23l««>206if5. araoj©® 
cruxruaufl iy soicia>02o etafnij 5 no c § ojqj1<q> <3©o}c<oi‘Offo<afl<rro>')3<rY>^. 


1978 (05 <B(UO. OfTUiril*^ 

CnJcnxn5o)iT>jii2) ewaio^uoacrtiio) 

<grouj t V3cij'0,(r);so mJlffxjl. aoocd> 
fTO>TO(3ar owlajj. Iasi a 3 eooa> 

(TV)(75«d90(3 (OBGQoPOOTO) oJOQ 
cwol 60110^210)1 <TXOJc0»l <31>>(3(0l 
a^ fTOC(0>fU<5rdla (WOOD flH30(} 
oOo <T\)oa^rir)1^>a(n:nKnOTnl 
Q»BQ (,aX/D(r$O)Z10(EP OOCEOflU 
aaocrooorru iTDaiG(druilrr5 cao<J 
an cm aril. 

ccrila^rarc) nJ 6 rnu 1 co) <D3 (Qilo; croi 
< 201 ) 0 . acrouil. 2063003. rtj;6>ajsl 
(Ao5 ryjicm1oieq»o^)6i6) oracg^o 
ffTOJloa} 122)0) 0 IrJCTUlGDao 

colo^ar)^. <u^a\5io)<o>y ojocqkti 
colaj^o oJdosioo)^, ajootruro^ 

6)S)yopJlrfhSlPi;aa m)o0)1wocn)io 
saxoicnltii^o aie/lc© (ooaflnjoj 
zofoil^'or)^ or&oi'jaooolcn. ioisxrj} 

Biplai^OOIl'Qlo <Uj<86TT)fflO'Q'Jo 

^j< 0 ) <nl (TujGejo aj<r>acoosjo 

a,XT»^ onjcrrlcz^u^o 6ico; «v|Jt( 0 ) 

<T)jQ96a);cm c9,;sjo6njaoRj»os^6>2)Or^o oPajeKu^tfWoa rocoilo^aT); creoqno 
oo)lo)1«^so. ?008 6 ai o)©<^ ^jnd^jiwoo cucoc^la^ a<\oo. 

ocrxjiol aosrofflseioo);. 

/>j<8dcu>1o)t3 oic6tuo<\j5«o>o<^1gt^ *o.<njcr>ld©^ oaiorrsl oruKiflaxJ cn)^m)^«0il 
i(3)ar) o\ioPil<Doco) 1 ^.a3 <olf3®1aj maxnjjS *£>}£ ODocnjcnol^ acuioon^; 
S)QCS}01 tiJOOTOO)236rrt. OaJO^^JIOIOlloS (BI3il<«>5OTST>lo30r.lS TU^CUOaJlOJCri 
o^KIO loJCOtruiO) (Tx3OTJ>tf>l<0tyi)S ctblD oJO <0)^00 "ODOaJ BdPjOT’ aJ)Tl) 
aOTJOglru^oo 'etzZ'Ujd 'lyjij’ujKjilonip (.ojoiailSu/I tiwguDjgjia; 

<o>3orr»l. gn^ m«3ion)A,la»^)s aila.lonj aocjt,ai3030)i<roo»l(ojo o>;&3<n) 
000x5(6^ mJlmlooaejDAisoro)^© oilfucoi^offlocol 7)S6Trilaco>raro)^aoo>lci>^o 
ai4noT»ro)0> W&nJJ(3 nJ?3t 33w3 23 PJBJ < 0)1 COJ cm «.(0>. £l)TT)0o <^3<n)l©ej 
aX>OnJ^<r^a)j>>77rr)l<o3 (NCERT) jysj <iK^cio)<e>lm{©sco^o wd^a^cJ 
i/ji57ac^<D)}o aid oilruolrfo;ao aoj mods^cttb. 
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oild>,ilfU) (1O1I Gi^j) j(j& gccrn <oa*djo <ru^aJo1ajlo>ooGn?. <na:>QG>GOjfOJ 
QftCDCTD^a.co oij(Birj3 oonifiii rri)(<e>1r0 slolV&cd 0161 ( 0(0322 a>1oojail 



gDGjd£oi.sosrrrt4 goj<9><D6rr)63B£)s>s ODlcniG^j a\5_c6>lrnj<9.(/3 ayi(»ai<«>j 
nxo'Vi’) eflimilau lAliroe^fditsd (oiO'.o)^aoKii2<vi(ddjVoico6Tii. ruon^ <a>o(sitacuj 
120 s^&ru}^,ci3 2.xKsm>3<nlijl0^<TT>ls(OTO sofrn jdt> <oxaci.<5>3'iioo4in:> oj^o^i 
A! 7iofo^7»lrf»^rTD^ oilAlbi) t^l^i^s^ocon finimooajs ^:soi-A«rrn<TO>W 
Tjeilco) froosoTimcfeoa (T>cc8<9>la» macro 

1930 nji^inq^ 6 (T> ^(^<fl6xoro>colei3 
ops a 1 ^ 0)1 g>irara^1c i>«9~> m)4<aoool®8 
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• a i cn> i- ©soSdxjloscojag gDT> cruceiuao^Q ajcovo^o 6t§jo acTuflxrxflacall 
OOJXXTrflcDlgj. *vK8^ (trot <bioo$ <violorn«>are> ouo col .eoo oVl ral ,ooo afl 
cureo^noa L^XHllaJlajaDJ. i.dmcruanaQCD dsp^u«r>ii70fQ>lrt£<Try arourjaoraml 
oojflS. <u(.ci3oji)ajol6>oj ODCO ttulaoaekafliGfl crud. aulail. ©oasxij} a>g<n> 
fruoaf'03ol<r»3ci>1o^cTD^ ajt^aaoojoloag jogm croQorxmaaJ r*j)cnJ. 
niaaidWOTCDo flaJOj^jraroilraS <nv»m> aflopoxixxxri. ajora> cn;a^f>330n8 
ogyrCS. (Soacm-MU (-ocrcoBcnoai) «5i-<na n i t a3 

<wo«jc 3 a > oJhujfi ap^snjlaai^fnjlQlcatol <nl(rrt oir6 (ruK3OTn6>oauej^a> 
agaos MSc inllopo i&oauoaocool <cr>p<5 crn (ooaJtoscolaoj (oi®ctt) 
(roagnn* PhD cnltopOQo <nxni0(31^. 


ailunls (dioogino aioo^yoVoi aj^o^anocOl rar^ffloSlaj aoacra cfloudaj 
® <T HX 1 ft&3 1(c8 t*x/wn3©>(i>3«a> (aoa&annS oauo. mflall. ©oaoog 

ofttyaipan^ooco cocrurAJsro aJtyo&rftotglaS Qdogocoflra;^ aj^^oo 
6U& aocaflojo aJimcaao iojd (TOfflalej^srrBoaBlo^ana’i TOaMoi(»;o mop 
co>cailej;gg 6aicmju;(on><ea;x/3 gnjcol cqoj-colnau snjCTUxzoail^ 
<td;. g>«3s>oejfl*ox)«rr> (Troatjarx* ca>No§ a2oraxnjcaoar3H»(no<Q> e»(/uoaO. 
oaaooarwtv^ o/l§l©3 oi^ aao/lTXJj^aiocai sopcajaoal awlaJCffl^s^oT^. 
(03000 ffirfl($lftii5'Vo8 color* olmxflnj 6v»ncoio*ifl*pcofl ©aiolomoraj 
ootcoiaa (?jGlajlco;a-n;gg; ^©.leijo a»®)]6)d»36nl OAjdlsvnQe} g 1200504 
cvsvTM^olcd m>i'*Gi5l^jl<o6ij<o.(ajo £)ga»;6)ciaraRf5 6ruao^»1o3 <d>063nlcns 
«aoj«fl><n^o Oa.vO<a>1o^(rr>^! ara^oacioam <o3aosjo^ojlc«j3<rolce>gocn> 
</DQ(rtLO>e6ra)4fl6ils(tiilo8 (rocavjo-re avoirs ajjaVjS •fi.poajoaopgj. ■dIcSq;, 
C/),\OJC/03O8 iHT>) <6>0 €66X0031 0)1 5 (JttBj 63(0l<fiS)O3 fTOCQr»f>C3TO)ICT5 610] (TOr*i 
a>.so <roosailceo^<d>(xp^o tt&ejcofla# a^tflajjajg^toppsoaifl. raraoil©^ 
r^soifflocol ra1ail<5)d>.3Gjo bjvjokA <3ra<sqor>'aia>ta5 <ora<TVar>^ao<a> oaioa) 
(TOnnlaflomsIomflojOTty aiunogo gngrop r^xmjorairoGKOn 

gl<od mlcmi ajojcmaxojo ailsToro (§3 <aj (ri^(niMl^aooiopD<o)lra;riT)?T)i 

(0006 ai1aJO:if>3W)1(T>J a;OJJ ajTgj 0>5(p>Sn36>B36»«66> gOBacafl a^BblfejJo 
‘Oncuoj^co <»ial^®1.06>® l ij§^. 


culajQano a>4»l6iorB3 n^oo OiDOcrutocoioi ai.cncw^fi ^ooio^lr^ pioenn-oj 

eaj<oVuoa)o (DsanopnioflcDoiiil 6W>: m3o<6>QB(3Tftdl^) ejelajj. ( 0 >]sflrro v 
7reoQr.oo a^o.&nAxuei cn>r3Tico,eioc<6oej<olo3 cnlcro 
-yj)A(n!oo a\5^o<rilem^ox»l ctu(tu>o<^j§ (/®rnnaicmajioilf4 (&<re:xa«Kc«» 
GClLO<^5GC^ 6nl(DJ(3o arOS'L 1951 (70 Caa>^ClBlo3 fflSfflriV>T»IOr7ril<Q) (TOGgrtOo 

»>t)aaujc3 audaw.ejjuooeiainbjgj €idlaoT€*rt aileDtnorajlsxrg ozamilnoa^ 
aj}a<o)Gia<Q)^ 2 - 6>6>ia<T\>i<3 <ooRce.ppsniooa)ffl3(n» eilejocuonl oowo>,j 

ffl0ffl1a»J6)S (TMJSnOOCD) 6UC^ nJ(O;€%J0(JCR(7TO'0COlo^aT>^ (TOOQ^DOra3l6>^ 
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(UJl^CK3gflizi(^. Cftjo^aoaaoco^o 
a.iojcool^o.gjo afflo cvloaom 
fD7> inlCGOiOtti) (MOOPilQfiJ 
CtB^OAOSTBlOl^OJCTD cfeOGJ 

ara>36rT) (TOag«oo Gfla>ncuj 
i«a»'igra abs>g^joi ^22 
«jo<r>o (Tn^ooSI-eojanw. wo 
owacn^cn mcux€Wl<o& 

6><u|§3 <e>l similar) $»©> 
to a oj <fli cm c a su gi <xj o <nfl 
ajrroj oracmaft ajgo®«e©j 
o.j uaorr5((Q)®<raHS<d02 
2joco)3ffl if»ai«e>-(.ifi3lqy3J5 
o;oiting)1ei^99 oktoio^ 

JX>Qg<06>}Olo| (7TOOT) 

(iroolo i c '6TRM^to;cm;sa». 

W CDl <Q5>2 anJOaijo 
LrumfcrojO) ail^co)0(cro> 
coojol^ 'TOcrn aigora rural aflcoraoco) 

croriloii ®f)i.wR7i g}6rRD(Q)l(C2(m2asj ntftrrt <dM«06)3ejflwfi oJLCBocwaKS 
aJOCQ2a>s»j6n«;omfl. oitapaitftBJoatfiiloa® oioulaj ninety aja<ru<0>«o.c3a 
21 tc3 <3T>ai«xD><o5>jolaJ ajlei c>joet£om<A aiocofl^ aoftai a0(.<5>«& 
w<r»lo>s>^«TBocQ>lojrn>^22i 'MjyrrccQrvOo niocmmlsjciT;. oiJ)(twotxopi;o ra>aa^ 
cr<joi-fli6rrxaioi^wro)fT)o eildhilau (.<0,l<ft}£Ji<a>@2OS <fa«jBiculc!ti<uw irolol 
iO>*or 0 f3iaBfDlt/3J(Q>nas2i0D)j6i<e.O6Til ranaqaoo ajaanril. .6ail§<r>loei 
a\)6ojd>jeioi/aoejco;lej2 J cisnsoS a» jsmVs ai £ cr\)l$l c<e.oog 
tBlCJ£> O-UOlGmOO^ ^SOOlg 6>aJCJ01</)aJ (S(/ft-A«o 1971-<oS WIC^'.OO 61} Do^ 

®1ppi oo^n^ o1(rv>c8J (0)1ol6)aj(oro>l. geoil&s cooc^ 

njRWDcnjo 0Jl(3p<8iDla>(ii23©S0ryo ««i®3aoo sa>2 ejl<o>Jl<uH«a*'% c)8 
Bwutruoo^ol minonil.^. cugora 5 )i»js>§ctt}j <o©<ro crocHOiora^ aflAOJ^ 
fUoa><fcac.<B®oaifl ajgcScmj. ararailcniwnaoro O 0 *aioi«ft>§flaeia ©2 <o<?oi 

.rtira-Oo 0 1^0.. n.^jlOO^TDOflcT^ nJJOjlCD rUG3CJlOG!jnc3 <rfl<3aft£03fl& rtOKTR 
a\>'D«9>©iOT&/& cOdjsIgco coVl©} < 4 )(n >2 ©cnq^lejodsilio caiocfjaoo ewenioo 
5 olocoosa> 2 soicru> 1 ^ svoj 6ior3co3<r>l.o? ©•o.ffflmSts'l ailoocno Aj6l 
cO>2§1iBiii3rare>2- wjcdIo.o (ooamilnoora) rao»a8 rflmiriJoj 
oflAilaij (.a'VjjjajS piofimosol irj(n5(a>2ia> ©otoorato aejo^oviuantfa) 
cmocaia)63nsloeiom}oa»l aool. 1977-eJoart &>i<uor»n. *JicBOOMU<fl«><# 
1 /u<tvVu> 1 aoaoiog^cQiiStoio'l'Q' aJ^oilcHOOolaio eikhfl'U) t* Gi *l < R} e, J*»fio 6>s 
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aiGre^njlslaroKi msimctfi. 0 M> 1 (DAo ailjooaato) njomwix/icaft ollciujco 

mocolaoitf OTmlrajao cojaij Qow^o>»tpi1cj^go (.^.Ir^oi^.glraS rnlrrrf aj^ra>j 

(rfcwocxot iuil«njrfe giDW^<oilpi;a« rU^wlpaDoalmo 

O)1Z0lt0)<£bg06Tl'5 aIL(Ti(eJ06JiO2o CTUoO t nJOJ<3(Cro><0>O23 CaJCdTO fftSTB^ailSI 
aja> goo .fcerrsjajlsIaHOXj aj^focooeusK) aei3ce>i.ruu&mji3>rr>3<o©l. cu)lm$ac 0 »o 
3 !** ell<«.n;u> «t>biisj^ilbl:ox»D i.- t fcu\jrJl^]o^/j6in^sc 

(3W(S3'»0(7TOjl«(^ (r»l6ni<ru>0 in MOtm n Q)Cm t<Um}l0Dl<fhra6TTVWr)lPI}6rT^ 
raigjfl^ootnn eilaJlcuj L'fi'lq^ei^^gibiS (ifflbUQituVoJ t®q 

aj^oa;l«o>o gru>®l<Gi>Oi£js2TD L njcru 
(TU)67n®la3 aaroa-nld} 


g)‘D cb ^>rB c nil si 'OOl 5) OTO) rJlC^CCD^ 
s<8ao acjjji^iizmjosjcjgg <uo1j>aj 
cm on o 01 a q! mi isoo aago 
aulcnl'tt.fto^l^' (niocaijdwswjud 
(discotic components) <a>^.tD> 1 izi 

QOCOl O}1^®lc0OO<>j§2. gOOJCQ>2©S 
(^OWDliffc ®3<TOrn)ieOOI6mol Olf</7> 

o1«e»o1aj2 b)<tf>06n^;a9 2000 v 

OrtTOIOgo I<u«nj<n0630c6 (OaJIdX^.y 

«610U^Jl<fl.C(d. &3DaJ5l<0)03 
ooei ooooil u>a <r>wr3i>3, 6>©on 
Liniliul *ao«u^§d ail^d>.w3 rai^s 

6wl onoilco tnimmlA aaoiei 

cfcgtaS ©OJ @aJGrQO(/)6)(5jS2!TO};OT> 
oTn^sa ifssx&sivft cDscro^aira^cm^. 

PilrAiflaij L <e>l(^pi]a.iAe^ ®W(DAo g^KJTXoiocBBgjsrB. nn&mco)l<ra (^ucdo 
<Dt)aJ§ QCtrt lWlaHD222 <9>f?J<0>Ctt GOI0GJ232 6'6>»OI^GJSO)c3.0;61S 
0»jrjj<d®o>T)6®3t/3 ail<o6la>Dl<&i)oco^aa oxflaioerr!. ggo rai&rjVij nonoi 
<ruwo>OTn*>g (Biological membranes) ^Qjola j^es ajotoorwlrad oigara 
(.nJDiDom^Ti^nnl^m}}. (7WW2PO 6>G}«oi;rarn)cmp^Gm^.rino^raa\>l^;Ac6, 
wmufkBfiKod (ODtoexcra) i/jccurastMi) ro)2&«iJtoO}(&)ao§f»o til<tt.H<u3 i«a>lq^o3 
coaoifdiGroraioloS a^joo <a)Oo5^ura^22 <i, ^ oilQocnraroilo&a-ij^aioo^oo 
P(/UOnO. 1 r u <na<ra6i 1 G 005 A^6wj§lml,<«jrTr)j. 

Y)tr co3 a<fto{.aDl(u5is3 GPjenfoQjftnflg) ;aiq^ GauooSs<3 aJ(.;i3Gt«te>ji3 MaJlaj 
£j)j>J1(w i4,Tffi<v3(rir r^rm oJ2frv(c>a»,o C'JfTvlaolo).o1aj}. goo ajlnina) 
6unroirf»;o1 -^1122 oosruaTjlaocoosrrt ^ Knj( 0 > 2 ^X.<f>' T >f'o (U©'V/T 6 rr)k 6 )fi<viS 2 
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cmcb5. ggnfi wOft^olcnS, oraa^od «jd<ij> 1 sjrftkftjulutikew ailri»3on»cno toajcg 

o^j§1§2^- *>92 ©8 2 >t> oiIgii^do) t.c/>rrio73io>1c)n^ ru1rj^ejl^(0 ©ctibgo 
rviwfl^ L'- Kmlaul^fwaoTj!. 

aj(.CD<K»6ii(i ail oaiujl (30cD>3crjo)1ii «<a>'j6n3aocxi3(n)^c9>u3 ovo^ei^Vyi 
dMtyOiiugtireoari. 1973 (T» oo®t 3 o1<r\x3a^ {do3^1^§1o<$ croVoSaid »;6nil 
pflatxofia^ffnifrufl*] mio'ipisl^jl.flsva^jg (oacrDdarvjSlcD) ocmalrnoolonj} 
mj© i^too'V'JOSAoS (TOG 13 ifnzocoilffljonj. 1990 ®a raraagnoo RRI caftod (DTcro) 

uflw^iloj^. vJlguinD wajuftojuuKmD unou i^mio oiuuo^uj1u> 0 o'viu'i^<0 uou^vO 
elVoJVuS (.«dV^o8 o1«\x8a^ eruo)njrr>o <u^oos1^. go's <tvco<»-KT> 

oraVlmooioo^ffO-o: s>A»5leo eiajoo.eolfCKB) fcorain) gnoi«-£atsom>lA 
Pltolfloi) 

OOOCro^«JHOOOJfftlCmOiX/)RSm <OOGQ-iO <03)1(0^ ei3la^ CTU<iOja(0>1<Cbj3 colooj 
uftxroort. gQfRDjGvIoai <a;rrtf (.«jo>3<t> cooav5t«73t <ara«oo3a%e,g1cGi^6>jo 
000(0x5* onuoocxrcgl (1983). qood aDlovjlc&aO (eieosaJ). 

craKiC uoiuiatf aji&flooaafl Qom5 (nxxwr3«n;<rC5 afljciDlonanoewo^) itocqtoo 
onUJB) (W5>(051 ofl<M«KW>saas«>ry§j. ^c^<5cno-fiitm(c3 Gilaiilou usi^oS 
ocrooooov^lajjos <rucou<e> >im)1aor$otQ>l(^<TY) (ioso-1992) ttoc^tOo 
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06TB; r3tR)0STtf3 5TOl G£I6)0 
1OOOB10 Molecular Crystals 
and Liquid crystals tJ)od 


GSrt6mpil6iaJ o^^^lgao'Oilffl^ 


<n)2. 


(iiounft araaiocScu) ( 1972 }, 
GoOOffll fioe 0001)03 (l9B7), 
oa°ejcT>o (3 < 1 x 0 too oskuko 


(1982), <*OD(mio3 ooaurcd 
(1904), CO)^GKTO<T\)0>0,OQII^OS 

tr> 1 ( 7 i 3 m 5 csniofd m)i<3ffm<oa 


(UXOi (19S8| tO»(TT) 10J rfraG^irO 
<oro )1 aelaj afl (Daniil oitinn^ 
acolOigkoS ajleiOTioorJ. ’99a- 
roS iTrocg-vDo ni(Trm«jrAitmi 
QDnO^OlRDldX)) 130^01)0(0)1 



«ir^Gooco^(r)1ei eroeScUo aao</oaO‘OKa>1oa) <o>^5ci<rn ,ni oidiora) co aw)1 ox$ 
001 coo crreciiojo c^joajcasiooS a<u>9i£bSf8ao<3 (ordaqoosxoo g^osowala^. go 
G<0)<5TO>2S(D<TO (iTOGgaOo Ol1§lo8 Oiltuaal^^O^o (706X0) A06m06>OXOTl>1<0) 
CTUn3(3(J0c£)jOpB0fC*0> 2g|(TUlc8ni«.(IJ)iO OaJ^aOaJlO^OT)). <3l7%Gt00(/)JO 
0Zaj0rjj§OT)l6)'TKcro'^s<3<rr* tulcnsjo avtslaxaocail (.muiS coro)1rf©ocr)]o 
oyaoyro©) Cc6>06o3r»ooo3frv;2<a*2lGi^o a$o oJ4>o,3'di03cr>^o anog^o 
(SXgOOOCOl (TlQ^ai S)o 16)5(0) 7004 00(3 jJ 7 05 oOirt(TO3'V’IOO>S)!3n) 

«ojs<flcrfi (TOGjofio colojO'TDtooml. ajidsgnoarfctexrj} oio^cnl 2333*20 ia<9>o3 

raraEclcj), a«o.ud gDcol© i^toIojd’o 6djdo^o1o 8 <©><»1a>2<n>j. 
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J»*> x/lrr}<m>' m. ammAoi tmayaa oaotmv arjoha gnti*nr» 

iGV') 6>ton?o i ttj&jcoi ff&3<d<mem> ax^^iaoji mt6 gynkoio matjtu&in 
+J8A 

-mtriteS ao<fAnn& WWf n&omimA nas 


<TO<Ol(OS (BdUXfoKXfS ®'TO),\CDloeJ o^QOJiO (aJO&<rCi(0><DO<0> rtJfbkTOnlOVl 
uooin3(.o»e*rax3^»f> B^cdajaajl^leiocono^irD^. rvKolcroiDinJtftoexmo) mo\o 
©;©S ^.O^xJipsl'TjS oItDJo 3<T)3<«!Ol,fi«)3CTn003 (UT^OOCOl '^XB\oa2fl*J<0>Jo 
aa>jAiOeBAi awa^a^taDfoilffllcdojo. 3©lj3<oj6is hdctdosu^ ©<*)©§m)2 <9 >js1 
6) £€) D6TI31 (Cl £€l\ CD [0)1 <D0(C6 (1180X0031) aKOlCmOlftllOCD) CDCOVyl^OTXO'JO 
aj^0aj<tbacct» aj<r>a)ao1<9>i06n><wofl<tf fflsni©3(Cia>j<Ti><o>£> aieio^> a>jg 
D»ajs;caimoo^6n3. (otoorikcB (ro</xdajo</3 go 



(OlOlOa OjO30H)6)g OClKj^Ojlgla^. oJOl 
cn>ril«T>1co)^s gfaoiROjoalOTni^dffT) 
3V3CQ) cn>o(Cidaism«TOjl^5 3Qli3<8 rueil 
co Tm^cmrilasiicro^tni 04)0110 coil co^ 
crr >2 rarao(}r^>OTJ>lG>r^ go^ <u!</&JO(i\>o. 

(QiOan3oJ;«l61CI 63©> OipOJTUOCOla, 
<Si 1 5^0 6111 313)1 £10 CD)1(0^(n>^ 'OTO 0)1(0$ 
(3 d</>i8tjou 3 w <r>1 ^ycaT . 1970 <o$ 
owQgoOo A0€rAg2<i IIT <ofko3 i)Vrr>;o 
6)2<aoo<r»1aoo3 sal col a»ol 

60tfk08 61)11 02 Uo GCDSl. 65000 
noioaaoo, oat/aluo 
rol rojfto <3Ton>1:3$ 

-i1-uv.il nl »Wmn> gtfk&lmZ 

l);OS C.lM;l)^iMiT>> 

col «J>1'0b)'ia<O)&^) kbsrb 
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6>rys^. tmaq oOOTDl 6 x 1 $ <3)1<e,OTin> ODay3oj6n)asnioa)m^o cm^aoUjosaiaj^o 
©ajojnjo ajcoioei (Ocaold.'ieqjSlo^cTT)]. 0o5).ao4).s1a>lo8 cnTnojo enlVnino 
croslcoxoilcr^ oofloao ojflnlojj lolioilsio^cnxolaj <aoa 0 ®l< 06 i<ufloa owoell 
(Koisloyoo^oivoilcr^ aj^-oo nnlrojcruoaTS oasjtrv nJt(w<wj)lra3 aoawifiavS 
rf).ocn)at^jD6rec^ocQ)l (/Uaj6aio1<&ooa)06rr5 Traog^o anlcojaoail^jRji. 
CTV)©>l^erOfflD(Q) GJRi(0(Q)633u3 Oi)C/03ZlOCQ>l ORfilLC/Hfil^ OIJ<«7JUa>OCO>C*>S 
CaJoilaJorJl<e6);ar)iO)l(ca (ar<KH(int>D auaJlaoorfliaxo 6 >ooj3c/<cd,\o (aJ<0>S1<*J1 
ajlO^OT)^. ©D tf>* 1 c)j OJgQ® 6 »aJO§OT);< 0 ) 6 KTO (OTO-ja/ldhOrOo CJCTISl. 

1970-<a>S2QS flU^COTOlId! ITOCqoOo fl}:>$6rtfl 
QeiCOTOll. gDOJlaSOJa^ L«iaj6)J a)(0l(TUQlRJ)l 
l. -kj oj < 8(0101 rfb'Uijo Only one Earth <^j)cid 
L<U'J0<Ttfo> ^0)0(310)16)'.^ <»(8<aoijaj^ao(ai 
6 OJ 0 (km ')0 ruodaujaoial gwsq^o .oolajai) 
svyg;- (oraoKojos (ir^osanionoS (oiMqoosxTO) 
tfism^aocrol croiocol nil (mrmoebOrfHLS 
(Botooore) L^c/Scnsmsifflocol <v®©o 
<e>aa8 gDo$6iwl6iej cooaciuo (rocQaooara) 

(TUonjiiila^. o)^s3<rr5 T06o3oj(O)^di2J6i5 (O^S 
*06)013)1(0$ SXTO^COil'OS C3>1(0l6)^(OTJ)1<Q) <0100)1(03 
(3ra</>iBai3o3 6)rro<^<3 a-vood avraxiflao (a^ajf 
o^mlcmosrrSfivnng' (CSF) -.^ar) (niDo<u(i)oro1co ^oduSaI. 

aj(01mjrjl(O)1 L<iJo5(r)v33*Dg rruosTUcaula^g^ <3 tco)1o 3 raraa<8aogte)(^ aJloo 
<e.g^t)S aixois^3)<o»®ao(Bi OT®^aj,;o nj.ocjyo ca^rj^ooaol L<^o» ( \<^iWaj§(o5 
The State of India's Environment 1982 . A Citizens Report nqyro LoJcrvl 
(U>1a(06tt) io» 3)1 ciosm. cniaj^rvoioiloo^ (nraslrtjoi^aooil Giacru>s)£j§j 
r)i(3row1<e6)jcrr) 0 ) 1 ® mail trtjrmnomffing^oftfOjo «m<».1(iP(.'vjm<3o»3)c©>®j 
6)S(Q)’o Cnjr»OOCOarTO)OOS(Qi06TD ffiO OlGqja^i ( 0 )< 5000 <®S) 6 )^J 5 W). a]<T3)^ 
co^os oj®1cniDlra)l(Tuo®t»fli6mr)jioacDl 6QxiU6)ry§ oo; mo^lAces)^ 
< 0 ) 6 X 11 ) (Qioaiil aoolca) 22 ") iy*noo a)aa;6)5 taj^:o)lallsaj6®3gps gaj 
ogjwoo, -)^®;roacQocno a^frolai (njosiuoala^S (a^o^oxoro) oraonjoj^m) 
ffixm oilo^emooconojoD^ mcm^coiloS OMoaul^ac) 1 )6re1o1«o^(rr> ni®1 
rmriloil (Doco (310)16)0^ rru®)^ (ruauiru^o (or^^vo'fij^.oj^aoco o/lru®srr)o 
S}(0)lo3 ®ias«m1(t)Jl®^<ro^ (3ra<0«^<3)3OiaOfflM> n)i*lA®6TT)mo6rn g)<n L <ocnn 
roKwloT taelfljc^. oej3<e,6>amjos)a}@@ (DiOjcftsmaoKrt ®«rt6mej2<d>9M 
CfTOOJ) CT)1'0;ajbTT)D 6)aJ^6><^JSi<9><Q)J6TTS3m1. 
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03)01 rvySirioicVImj <?rns>a Afirpsyioyrn 'iwrufloxno«y>s®io Goermoil 

«6>0<0lc9>fj;6)S<Q)}O 0O«9®oXn2am1d9tfl6rai53l(52<TD 6>rvJ0'm}S(r)S3392S)SCQ);o 
' 0,c flU 0> J°^P' !yi) i fm ssopocdI at>6 1 m>1^1m>sr6<nj olsapdf. ©oocnoalcno 
Ajo«ri»jajojrrr> 6)©tnruajtt\jc3)]<eoog (Biomass) (grasVruQomiTto^oIcQi’go 
a>azii©s ((/)0(Z)1orD ouax&x^ojrrucaiflfS} <rutQ)1<fto3aa frocn^nilcwwsrBl 
ojo^td ajofflounlcojldj) gorao iAJ<nj< 0 > 2 O) dlaojO(8gV(^ aJlaoflacxol ailooa. 
ej<r>o ©AiroiralojcTD]. axolcruritoitojo ailtaaocnaijo a> 2 gflei ;®g tniau>o 
oao1<o*)ooilu>o a<r)^lG»3^6)2«Trxo)la^ goai) afloo <rv-»r>ocoiA7)ooin. nJj<rCSGS> 
<0>OTu)l6>r$ eSfiSflOo OJiOoJt&lZOCQll aj6a,6)oJCg6yy5j. 0)1®0J(1>) 
aiosldbcfl gXDlcOrol olnaoy ai'TI)^ <1)02^05 (lil<ft<T\XTXT>CQ>SJnsg1(03 G2<OOJ,\QaJ 
d>,aoco crowatlcno ©ajej^con^oaS (nilfllcnxsirS ol«.x|cx3fjl<T5 <o>*ffl<roD>;. i«j 
o\51m> (TOOnolcTD^oom^o ^lolminltfril (.-> ni(8<BD)AO)j<fto<D ubIojooo <&o <a 
colons oaxo^oMOOflajJ crortfi ^onauconceid^J coflsa 6)aj<x?©<ys2; k/d 1 
raro;i>2rumo olipoa^os oaxo^iOTKOiaflc# nolaitolaeicfigjo. 

o^l^lownBmj o1o^o<8§;ac 3 (OjSrSanjo (.'•mflaul.a.ol.eoonj^ The Poli- 
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<&©2<€6);ol <y2S2 olloo3ailoiffl6BB^ (TOs^oDiawcoilo^on^. 

cjoalmjoliwldfcffloco ©<q>§] ruabagloao) c a>oaailcO>a\xno <rooco^<zo 
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A jaooasl msrcolcoflo^cro ruolowilol 02^ai6rr>.'oio>1 
00X3)16)7) u)<e<6X7vM»1 (/Mni'xnj’OKdfanvxT)^ oaol 
00)0)16)7) 0)S<vJSl<6>08 CDJlffeOldO^mXOlfrt (3O6TD0 
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1989 <o3 laooAoi raraoi'Sajocd avmoe)6)j«9> 
D3©1 Global Warming in an Unequal 
World '^>6inr>0(»2 pmcijecisi i 
« 6 »ja> 3 >i 6 n 50 CO 3 l mOilfCd 30 lj 3 E 8 T)OJli?DX 63 n 
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u>icofiJio ojrolmxD3]rfli<a>6)a <T\>ooa&iko>)oa)) 
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®1cj>lco>C6rrt <a>2S](OK£8 a 3 )tn>(K}-ino auajnilaj^. 
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6)05roo1oeji(xS co>1oocra?ns;(cro)j. ojcoIciudIotI crooOcOfljsro cjaaiojcoloS 
andOQoOo cosarralia aaoccraioco L<\jai#oravTwrood « mlourml (sooo) 
mydaoorS (ma^oosioro ojaow^wHsrrd sniiojao)! rr>roS<fel oiaoolaj}. 
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1994 co3 <e>6j j yl6>a)CQ)'o weiif^onl&cncoijo 6>U3U)lcffi):aT) <5T3(Oi,(-J2(2ojaoii! 
oicOlcoo riopciArucd (3roS(}oo»iOt)) eruoujly;. oroocooocgciiilcod otelsao^ 
6i«e>06rr33Grtf croai^^o oor^ croauxomoon) (.^iijoocrT) <ool-oosl cgi^od^ 
LO)«tt)o S)jJt))( 0 )cd). 2007 wm^oiol 2 m s-i-oo ora<^VoS sm-voa^milaS 
01 3j (OT)(K}ar)o ifl)QOD0<TI)<fl6)J2O(Q)l 0I1 StJ06RR)2. 
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